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How a Railroad Shop Manufactures 


A Hundred Connecting Rods 
Each Month 


By Frank W. Curtis 


Western Editor, American Machinist 


facture one hundred connecting rods a month in 

addition to the handling of the average repair 
work. The Sedalia shops of the Missouri Pacific R.R. 
Co. are accomplishing this production, however, to meet 
a standardization program that calls for the applica- 
tion of an improved form of rod on all the 1,250 loco- 
motives now in service. 

After determining through many tests the most suit- 
able types of rods and the material from which they 
should be made, the company investigated the available 
facilities for handling the proposed work. The result 
showed that new 
equipment would 
be necessary to 
fulfill the ex- 
pected require- 
ments. Machines 
were installed 
that now are effi- 
ciently produc- 
ing a hundred 
rods per month. 

The connect- 
ing rods are of 
the _ solid - end 
type, equipped 
with floating 
bushings. All! 
rods now in use 
that have been 
repaired by 
welding, and all 
rods with a 
thickness of 
metal around the 
hole below a 
given size, are 
being replaced 
as soon as the engines on which they are mounted can 
be shopped. The new rods are made of an alloy steel 
having an analysis of 0.45 to 0.55 carbon, 0.7 to 0.8 
manganese and 0.15 vanadium. Billets of suitable 
shape for the various sizes of rods are ordered in 
large quantities to insure a sufficient supply on hand 
at all times. 


N:« many railroad shops are equipped to manu- 
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Fig. 1—Slab milling a pair of intermediate rods 


Forging is handled in two steam hammers of 3,500- 
and 5,000-lb. capacities. Gages and templets are used 
to check the dimensions. Upon completion of the forg- 
ing operation, the rod requires annealing before it can 
be machined. The annealing furnace, located in the 
yard between the forge and the machine shops, has a 
capacity of 9 to 18 forgings, according to their size. 
The rods are loaded on a car that is wheeled directly 
into the furnace, the platform of the car acting as the 
floor of the furnace. Pyrometer control, that checks 
the heat at eight points of the heating chamber, is 
provided. After the furnace is loaded, the heat 
is brought up 
gradually to 
1,650 deg. F., 
a where it is held 
for 12 hr., and 
then allowed to 
drop to 500 deg. 
F. over a period 
of from 8 to 10 
hr. The heat 
then is raised to 
1,150 deg. F., 
held at that 
point for 10 hr., 
and then allowed 
to drop for 10 to 
12 hr. until the 
temperature is 
below 500 deg. 
F. The rod is 
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then in condi- 
tion to be 
machined. 


An identifica- 
tion mark is 
stamped on all 
rods before they 
are machined. A record of each rod is maintained to 
show the type of material it is made of and details 
of the heat-treatment. The mark is restamped in the 
machine shop as soon as the original mark has been 
removed. The marks are used in checking the date 
of manufacture and other characteristics of the rods 
in the event a breakdown should occur. 
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Fig. 4—Boring out end of rod. Fig. 5—Method of turning bushing. Fig. 6—Pressing bushing into rod. 
Fig. 8—Slab milling back section of main rod. 


Fig. 7—Grinding a slab-milling cutter. 
Fig. 9—Milling radius on small rod 
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Fig. 2—Drilling locating hole in end of rod 


The first machining operation after the rods have 
beenlayed out is the slab milling of the ends and center 
section of an Ingersoll milling machine as shown in 
Fig. 1. The several styles of rods are run through 
in lots of twelve or more. The work illustrated is the 
intermediate rod in which a pair is milled at one set- 
ting. The rods are placed in the fixture according to. 
the layout marks, after which they are fastened in 
place by four heavy U-clamps as shown. As the cutters 
proceed along the work the clamps are removed one at 
a time and then replaced after the rods have passed 
to the rear of the cutters. 

Two inserted-blade, spiral, slab-milling cutters, 10 
in. in diameter and 24 in. in length, are used. The 
ends of the rods require the removal of 4 to 2 in. of 
metal that is taken off in two cuts, the first of which 
removes all but * in. The cutters then are lowered 
for machining the central portion of the rods that 
requires the removal of } to # in. of metal. Only one 
cut is taken on this part of the rod. The cutters oper- 
ate at 17 r.p.m. and 3-in. feed per min. for all the cuts. 
After one side has been machined the work is turned 
over, located on parallels and machined on the opposite 
side in the same manner. An air-operated hoist is 
used for loading and unloading. The approximate total 
time for handling six sets of rods is 
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mandrel at both ends and handled in pairs for the mill- 
ing of the radius on the ends as shown in Fig. 3. The 
machine is an Ingersoll vertical miller equipped with 
a swinging boom, built integral with the upright frame, 
that is used for lifting the work. Clamping is accom- 
plished by a 23-in. locating plug at the end of the rod 
to be machined and by a U-~lamp placed over the central 
portion as shown. A 5x12-in. spiral milling cutter is 
used4s Two cuts are required to complete the operation. 
On the roughing cut approximately 4 in. of material 
is removed, the cutter operating at 33 r.p.m. and the 
feed being 1 in. per min. On the finishing cut 4 in. 
of metal is removed, the cutter operates at 33 r.p.m. 
and the feed is 28 in. per min. A soda-water cutting 
compound is used. 

The rods then are edged on the Ingersoll machine 
shown in Fig. 1. Six rods are handled at one setting. 
A mandrel is placed through the 24-in. hole so the 
projecting ends rest on parallels. The work is ar: anged 
on the machine table in two sets of three rods, held 
by U-clamps and end stops. The machine also is used to 
channel main rods 33 in. in width and 1% in. in depth, 
the web section of which is held to § in. in thickness. 
The machine is operated 24 hr. of the day. 

The large hole in the end of the rod is bored out on 
a Baker drill, shown in Fig. 4, requiring the use of a 
trepanning tool of special design. The tool is com- 
prised of a guide pilot that fits into the center hole 
of the rod and an outside shell in which are mounted 
five 4-in. square cutting tools. The tools cut a 6-in. 
core out of the rod as they are fed through. To accom. 
modate chip clearance a 1}-in. hole is drilled through 
the rod in line with the path of the cutting tools. The 
hole may be seen in the portion of the rod that has 
been removed, which lies to the left of the machine 
spindle. The machine is operated at 11 r.p.m. and 
0.006-in. feed per revolution, and the depth of the cut 
taken is 4 in. The boring bar equipped with a 3-in. 
tool, shown standing next to the removed core, is used 
for sizing the hole to 7 in. in diameter. Soda-water 
lubricant also is used for the operation. 

A trepanning tool of similar design is used for 
machining the 10-in. diameter holes of main rods. The 
boring bar for this size of hole has four cutters and 
resembles the usual style of boring head employed. 





24hr. To form a comparison of time, 
it requires 7 hr. to machine the first 
pair of rods, including the set-up 
time. 

The rods are handled in pairs for 
the next operation, drilling a 23-in. 
hole through both ends. The 6-ft. 
American triple-purpose, radial drill 
shown in Fig. 2 is used for the oper- 
ation. The work is rested on parallels 
and is clamped to the machine table 
by two U-clamps. The hole location 
is laid out on the face of the top rod, 
after which a 24-in. hole is drilled 
through both rods without the use of 
a guide hole. The drill is operated at 
60 ft. per min. and 0.012-in. feed per 
revolution. A soda-water compound 








is used as a cutting lubricant. 
The rods are fitted with a 23-in. 





Fig. 3—Milling radius on side rods 
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All bushings used in connection with the rods are 
made on the 34-in. Bullard vertical turret lathe shown 
in Fig. 5. Both cast-iron and brass bushings are 
required. The castings are turned and faced on one 
side after which they are reversed for the boring and 
turning and the facing of the flange ends. The work 
illustrated is a cast-iron main-rod bushing, 10 in. in 
diameter, 84-in. bore, 6 in. in depth and provided with 
a 3-in. flange. Roughing cuts are taken at 16 r.p.m. 
and finish cuts at 23 r.p.m. The work is completed in 
40 min., floor to floor time. 


PRESSING IN THE BUSHINGS 


Bushings are pressed in the rods on the Niles-Bement- 
Pond hydraulic press shown in Fig. 6. The work is 
leveled in the press by elevating the projecting end of 
the rod to a suitable height by a chain block. Both 
the bushing and the rod are coated with oil on their 
contacting surfaces before they are assembled. The 
machine has a capacity of 100 tons, although the pres- 
sure used is only between 20 and 25 tons. An allow- 
ance of « in. on the diameter of the bushing is made 
for the press fit. 

The Cincinnati grinder shown in Fig. 7 has been 
installed for the exclusive use of grinding milling cut- 
ters used in producing rods, including the slabbing, 
vertical and channeling operations. The 9-in. slab cut- 
ter shown on the machine is comprised of six sections 
totaling a length of 24 in. The abrasive wheel used is 
14 in. in diameter and-1 in. in width. All cutters are 
ground wet. The front splash guard was removed for 
the photographing of the machine. 

In addition to the production methods that have been 
described for the handling of the larger type rods, 
there are shown some of the operations required for 
machining the smaller rods. A similar procedure is 
followed although smaller machines are used. The 
requirement for these parts is not as large as it is for 
the larger rods yet the work that is scheduled is han- 
dled in an equally efficient manner. 


SLABBING AND EDGING 


Two No. 5 Cincinnati horizontal milling machines are 
used for slabbing and edging purposes. Fig. 8 shows 
the back section of a main rod being slabbed with a 
4x8-in. helical milling cutter. Cutters up to 12 in. in 
length are used for machining the wider ends of the 
work. The roughing cutter is operated at 48 r.p.m. 
and 2i-in. feed per min., and the finish at the same 
speed but with a 38-in. feed per min. The roughing 
cut removes from } to ? in. of metal leaving w to ss 
in. for the finish. The rod is finished on both sides in 
approximately 4 hr. Edging of both sides is completed 
in 2 hr. The machine also is used for link-motion work 
and similar parts. 

The Newton vertical milling machine shown in Fig. 
9 is used for machining radii on the ends of rods such 
as shown in the preceding illustration. The work is 
held to the machine table by a plug in the center hole 
while the projecting end is secured by a U-clamp as 
shown. A 4x6-in. spiral milling cutter of the solid type 


is used. The cutter is operated at 60 ft. speed and 4-in. 
feed per minute. 

A similar installation for producing approximately 
the same number of connecting rods is in operation at 
the Little Rock Ark., shops of this railroad. 
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The Effect of Mass Production 
on Machine Tool Design 


By ARTHUR C. PLETZ 
The Morris Machine .Tool Co., Cincinnati, Ohio 

The automobile industry presents a fine example of 
mass production. The growth of the system was 
gradual. From 1900 to 1905, 1- and 2-cylinder cars 
were made in small quantities by means of standard 
machine tools such as engine lathes, turret lathes, drill 
presses, milling machines, and planers. Single cutting 
tools of carbon steel were used entirely, and the lathe 
was called on to handle such jobs as boring cylinders. 

The advent of high-speed steel about this time made 
possible increased cutting speeds and heavier cuts. In 
order to meet these conditions machine-tool manufac- 
turers re-designed their equipment: parts and bearings 
were made heavier, steel gearing was substituted for 
cast-iron, belt feeds were changed to gear feeds, and 
in some cases speed change boxes were offered. Multiple 
tooling on turret lathes was also tried with success. 

Between 1905 and 1910, 4-cylinder cars became popu- 
lar. The Ford Motor Co. cast the cylinders in one block 
and developed a machine to bore them at one time. 
Multiple-spindle drills also came into use. A demand 
for special purpose tools arose, but the machine-tool 
manufacturer did not feel justified to meet it. During 
the following five years many refinements were made 
including mostly automatic features, and some of the 
automobile manufacturers developed a few single-pur- 
pose machines. The Ford Motor Co. in conjunction 
with the Bullard Machine Tool Co. developed the 
“Mult-au-matic,” which was a big step in the direction 
of high production tools. 

From 1915 to 1920 with the impetus of war-time 
demand, the machine-tool industry was largely on a 
mass-production basis itself and prosperity was at its 
height. Machine tools were put to severe tests out of 
which considerable design data was obtained, but 
because the demand was so high, few changes in design 
were made in this period. 

During the slump of 1921, the presence of large 
stocks of tools in warehouses necessitated the complete 
redesign of all lines in order to make this war-time 
stock obsolete and new tools salable. The machines 
had to be made more productive, more foolproof, and 
easier to operate. Hence from that time to the present, 
marked changes in design took place not only in stand- 
ard tools but also in automatic machines capable of 
high production. Here again the influence of the auto- 
mobile industry was felt in that alloy steels, heretofore 
used by that industry chiefly, now came into general 
use in machine tools. The design weaknesses that 
showed up during the severe war-production period 
were overcome by the use of heat-treated alloy steels. 

Lubrication is another element in modern tool design 
that has been given careful consideration with the 
result that the life of the machines has been increased. 
Ball and roller bearings are also being adopted, and in 
a few cases hardened gears with ground teeth are 
being used. As a result of these refinements it is not 
surprising to find that prices are on the upward trend 
and are not inclined to return to pre-war levels. 


Abstract of a paper presented at a meeting of the Cincinnati 
Section, American Society of Mechanical Engineers, May 27, 1926. 
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Machine Design and the Handling 
Problem 


By Prof. Frank L. Eidmann 


School of Engineering, Princeton University 


Heavy machines make difficult handling jobs—The designer 
can provide means of handling the castings and moving 
the finished machine—Proper and improper base designs 


factories have shown that it is not unusual for may be facilitated. 

handling charges to run as high as thirty per cent In Fig. 1 is shown how lugs are provided on the 
of the payroll. While the designer’s influence on the frame of an electric motor, so that the finished motor 
cost of production has become generally recognized, may be handled conveniently by an electric truck or 
there are still by an overhead 
not enough engi- crane. Trans- 
neers who study formers and 
their design large electric 
from the view- motors are also 
point of the frequently pro- 
problems _in- vided with a 
volved in han- heavy steel eye- 
dling the finished bolt at the top, 
product by mod- for handling by 
ern methods of crane. In Fig. 3 
mechanical han- is illustrated a 
dling. 70,000 -hp. hy- 


The designer draulic turbine, 
of a machine cach segment of 
may greatly in- the casting be- 
fluence the facil- ing provided 
ity with which with lugs which 
it may be han- are cast on the 
dled from opera- frame to facil- 
tion to operation itate the han- 
during produc- dling by over- 
tion, as well as head cranes. 
after its comple- Often a slight 
tion. In design- Fig. 1—Lifting a motor for transport modification in 
ing a machine of the design of 
which the component parts are heavy, the designer the supports of a machine will greatly simplify the han- 
should keep in mind the handling of these parts from dling problem. Figs. 4 and 5 illustrate two machines, 
operation to operation in the plant. The various pos- either of which may be picked up conveniently and 
sible methods of handling the finished machine in the transported by an ordinary lift truck of either the hand 
factory should be studied, and also how the machine or electrically operated type. The lift truck is simply 
may be loaded into cars for shipment, and how the backed under the machine without the use of the usual 
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R teen studies of the cost of handling material in unloading and handling of the machine by the customer 
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Fig. 2—Improper designs of machine supports 
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wooden platform, and the machine 
picked up and transported to any part 
of the factory. It is advantageous to 
be able to handle a machine with the 
lift truck in parts of the shop not 
served by cranes. Also, the lift truck 
can be used to place the machine 
directly into freight cars for ship- 
ment. At the customer’s end, it is a 
simple matter to remove the machine 
from the car if it can be handled by 
a lift truck. 

The designs of machine supports 
illustrated in Fig. 2 are not suited for 
handling by lift trucks. But there is 
no reason why each of the supports 
at A, B and C could not have been 
modified in the original design, so 
that there would be sufficient floor 
clearance left under the cross member 
for the accommodation of a lift truck. 
The supports shown at D and E may 








Fig. 83—Heavy turbine frame with means of lifting 
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Fig. 5—Threading machine properly supported 


likewise be modified for handling by 
lift truck, by simply adding a cross 
bar at the proper distance from the floor. 

Material handling in industrial plants is recognized 
as a factor of importance, and the engineer-designer 
can do much towards simplifying the problem if he 
will always keep before him a mental picture of the 
work in process, and in its final disposition. 


—— 


Brass Flanges for Composition Pinions 


The recommended practice for brass flanges for com- 
position pinions as adopted by the American Gear 
Manufacturers’ Association in May, 1926, is S.A.E. No. 
40 brass. This material is a good, cast red brass of 
sufficient strength and hardness to operate successfully 
without undue wear under conditions of style No. 2 
(A.G.M.A. standard) composition gearing. In this 
style the flanges mesh with the mating gearing. Hence 
this material should also be ample for style No. 1. The 
composition is as follows: 


Metal Per Cent 
Eien a eee cine aia se argh 83 to 86 
Sie ceeeee + Cee ate be ots 4.5 to 5.5 
PE i. a cutee < gaeuies eae y Bien 4.5 to 5.5 
eee eee 4.5 to 5.5 
0 RS, a .... 0.35 maximum 
Se .....+ 0.25 maximum 
es 4 he a's ate wk had ate None 


Sound castings made from this alloy should give the 
following minimum physical characteristics: 


Ultimate strength ........ 27,000 Ib. per sq.in. 
ER ivcse< sages 12,000 Ib. per sq.in. 
I eer 16 per cent 


The A.G.M.A. will appreciate any suggestions for the 
improvement of this recommended practice. The Asso- 
ciation may be addressed at 2443 Prospect Ave., 
Cleveland, Ohio. 

a 

Idle time of machines costs money and may deter- 
mine whether an installation pays or not. In one mine 
installation there were 726 hr. lost by electrical equip- 
ment and 1,679 hr. lost by mechanical equipment, in 
a year. There is always something to strive for, and 
fewer breakdowns is a very good goal to have in mind. 
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The Design and Manufacture of 
Hypoid Gears 


By Arthur L. Stewart and Ernest Wildhaber 


Gleason Works, Rochester, 


mm. Be 


Offset axes of hypoid gears produce combined rolling and 
endwise sliding action—New method of production permits 
mathematically accurate tooth forms to be made at low cost 


pinion and 64 teeth in the gear is illustrated in 

Fig. 1, and for comparison a pair of spiral bevel 
gears with the same numbers of teeth and the same 
diameter of the gear is shown in Fig. 2. The most 
striking difference between the two pairs is the offset 
of the pinion axis from the axis of the gear, on the 
hypoid pair. Another 


A PAIR of hypoid gears, having 13 teeth in the 


of the tool. According to a general law of gearing, the 
tooth surfaces of one member of any pair of gears may 
be assumed at will, and the tooth surfaces of the other 
member are then determined or generated to suit the 
tooth surfaces of the first member. This is done by 
setting a cutter on a generating machine in such a way 
that it covers and represents a tooth side of the hypoid 

gear, and by providing the 





marked difference is the 
increased size of the hypoid 
pinion as compared with 
the bevel pinion. Further- 
more, it is noted that the 
tooth inclination on the 
hypoid gear, or its spiral 
angle, is small, while the 
spiral angle of the hypoid 
pinion is as large as or 
larger than the spiral angle 
of the bevel pinion. These 
differences all have an in- 
fluence on the performance 
and the characteristics of 
hypoid gears and will be 
discussed later on. 

Names of men promi- 
nently connected with prior 
developments of hypoid 
gears in the last decade are ; 
those of H. D. Williams, G. [7 
M. Bartlett, R. M. Uhlmann, 
Reginald Trautschold and 
Nicola Trbojevich. 

The new developments [- 











same relative motion be- 
tween the cutter and the 
pinion blank which would 
exist when the pinion 
meshes with its mate gear. 

The hypoid non-generated 
gears can be cut on the 
machines now used for 
roughing spiral bevel gears, 
but, to obtain the quality 
and accuracy required for 
finished gears, machines 
of higher grade than the 
gear roughers would be re- 
quired. A later method 
permits of cutting the gears 
on the known standard gen- 
erators exactly like spiral 
bevel gears. The pinions are 
cut in either case on a ma- 
chine that differs from the 
standard generators by per- 
mitting additional adjust- 
ments. In the latter case, 
the generating roll is af- 
fected as if the pinion would 











made at the Gleason Works 
comprise new tooth shapes 
for hypoid gears as well as 
new methods of production, 
and are covered by a series 
of pending patents. The tooth shape is derived from 
surfaces of revolution and permits the use of the usual 
type of rotary cutters for generating the teeth. 

Two different types of tooth shapes and two corre- 
sponding methods of production have been developed. 
The earlier method consists in forming the gears with- 
out generation. A tooth space of the gear is then the 
exact complement or counterpart of the cutting surface 


eter 12.8 in. 





Paper presented at the summer meeting of the Society “ a 
motive Engineers, French Lick Springs, Indiana, June 1-4, 26. 


Fig. 1—Hypoid gear and pinion, ratio 13:64, gear diam- 
Fig. 2—Spiral bevel gear and pinion, ratio 
13:64, gear diameter 12.8 inches 


roll and slide on a crown 
gear the axis of which is 
offset from the axis of the 
pinion. 

The axis of the pinion is 
offset from the axis of the gear by an amount that varies 
with the diameters and with the ratio. Standard offsets 
of 14, 2, 24,3, and 34in. arein use. The direction of offset 
determines the hand of the spiral. In rear-axle design a 
pinion below center will have a left-hand spiral, while 
one above center will have a right-hand spiral. The 
position below center is preferable for two reasons. First 
the axial thrust resulting on the pinion on forward drive 
is directed away from the gear, and heavy loads tend to 
move the pinion out of mesh rather than draw it in. 
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Second, the contact between mating tooth surfaces 
is more intimate on the drive side. This quality will be 
further explained in a later section. It is more pro- 
nounced on ratios such as are used on pleasure cars, 
than on the larger ratios used on trucks. 

Objections to the above center position of the pinion, 
as far as end thrust is concerned, ean be entirely elimi- 
nated by making the bearing and housing arrangements 
sufficiently rigid. 

The offset of the axes is the cause of a certain amount 
of endwise sliding in the teeth. The teeth of hypoid 
gears should, therefore, extend lengthwise along such 
lines as to permit said sliding. Pitch lines of hypoid 
gears, therefore, are subject to restrictions, which do 
not exist on bevel gears. 

As an illustration, we will consider the mesh between 
a crown gear and an offset pinion that is a special case 
of hypoid gearing. Referring to Fig. 3, A and B are 
what might be called respectively a pitch plane of a 
crown gear and a conical pitch surface of a pinion. The 
two pitch surfaces contact in a line C. The contact 
line between the two pitch surfaces may be called the 
line of action. 

Evidently the action along line C is not changed, 
whether the conical surface B is considered, or whether 
the action of the pitch lines is analyzed in the devel- 
opment of the conical surface to the plane A of the 
crown gear. The developed pinion surface then rotates 
about apex D of the pinion, while the crown gear 
continues to turn on its axis EF. This method of 
analysis is convenient, because it reduces the problem 
of conjugate pitch lines to the known problem of con- 
jugate tooth profiles. Fig. 4 indicates the crown gear 
and the developed pinion surface. Considering an 
average point H on line of action A, the normal line J 
at this point with respect to two contacting pitch lines 
B and B’ should pass through the point K. This 
point is what would be called the pitch point in ordi- 
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nary gearing; namely, the contact point between two 
circles L, L’ that roll upon each other without sliding, 
when the two bodies are turned at a constant ratio. 

If the ratio between the crown gear and the devel- 
oped pinion surface is assumed, point K is readily 
determined, and normal J is the connecting line. ‘Con- 
versely, the normal J at point H may be assumed and 
pitch point K deter- 
mined as the inter- 
section between 
normal J and the 
line N that connects 
the gear and pinion 
centers D and E. 

Another point of 
mesh on the line of 
action is O. The 
normal P to the 
contacting pitch 
lines at O neces- 
sarily must pass 
again through point 
K, just as in gears 
running on paral- 
lel axes D, E, the 
profile normal at 
any point of contact 
along the line of 
action (A) always passes through the pitch point. The 
motion of a normal itself from position / to position P 
can, therefore, be considered as a motion in which one 
endpoint of said normal moves along line A, and where 
‘the normal may slide along its own direction through 
a fixed point K. The instantaneous motion of the 
normal can be considered as an infinitesimal rotation 
about an instantaneous center S. The latter naturally 
must be on a line T that is perpendicular to the motion 
at point H of said normal; that is to say, perpendicu- 
lar to line A. Moreover, the center must be on line 








Fig. 5—Relative sliding between 
tooth surfaces 





Fig.4 








Fig. 83—Graphical represtritation of a hypoid gear and pinion. Fig. 4—Contact conditions. Fig. 6—Modi- 
fied line of action 
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V, which is perpendicular to the motion of the normal 
at K, in its own direction. 

The center of curvature W of the gear pitch line 
naturally moves about center EZ. Inasmuch as it can 
also be considered as moving about instantaneous center 
S, it can only be situated in the connecting line X of 
instantaneous center S and center E of the crown gear; 
otherwise the direction of motion about center EF and 
the direction of motion about center S could not coin- 
cide; that is, one motion would exclude the other. 

The same considerations can be applied to the devel- 
oped pitch surface of the pinion. The center of curva- 
ture M of the pitch line of the pinion is determined 
by connecting instantaneous center S with the apex D 
of the pinion by the line Z. The intersection point of 
this line with normal J is the center of curvature in 
the pinion. 

Conversely apex D of the pinion could be determined, 
for instance, from the known radius of curvature of 
the pitch line B; that is, from the known location of 
center W. To this end, line T and line X are drawn. 
The intersection point S is projected to normal J at 
pitch point K. Apex D is found by drawing line N. 
If the pinion apex is located on a _ perpendicular 
through E to line of action A, that is at D’, the above 
case coincides with the case previously treated by Nicola 
Trbojevich in analyzing the mesh between the pitch 
lines of a hob and a crown gear. 

Having thus determined the interrelation between 
mating pitch lines of a pinion and of a crown gear, the 
next step is to apply this knowledge to a pair consisting 
of a pinion and a tapered gear. If the gear is non- 
generated and the pinion is generated to match the 
gear, the same relations between mating pitch lines 
may be used as determined above for a pinion and an 
offset crown gear. The crown gear is then considered 
the development of the gear. In Fig. 4, if point E 
is the apex of the gear as well as the center of the 
crown gear, and line C is the projected axis of the gear, 
no error whatsoever is introduced thereby. If, how- 
ever, both gear and pinion are generated, it is neces- 
sary to determine the pitch lines more accurately, as 
will be shown later on. 

We will now consider lengthwise sliding at the con- 
tact point. Fig. 5 shows in a much enlarged scale the 
area of Fig. 4 around point H. B and B’ are the con- 
tacting tangents at point H. During a small motion 
of the gear and pinion, the pitch line of the gear, 
shown as a straight line in this scale, moves in the 
direction D of the gear periphery; that is, in a direc- 
tion perpendicular to line C. Point H of the gear then 
assumes a position E. The pitch line of the pinion 
moves in the direction of the periphery of the pinion, 
that is in direction J perpendicular to A. Point H of 
the pinion has then arrived at a new position K. 
Evidently, the distance between the points E and K is 
the amount of lengthwise sliding. 

The rate of sliding can be expressed in percentage 
of the peripheral motion. This method will, however, 
result in two different values for gear and pinion, inas- 
much as corresponding peripheral motions D and J are 
different. It is preferable, therefore, to express the 
rate of sliding in per cent of the normal motion L; that 
is, the displacement of tangents B and B’ in the normal 
direction. 

Let « and 8 be the spiral angles of pinion and gear 
respectively, as indicated in Fig. 5. Moreover s = 
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sliding; » = normal motion. In Fig. 5, s equals dis- 
tance EK, n equals distance L, or 


s = distance MK minus distance EM 
8s = n tan a — n tan 8 
= = tan a —tan 8, 
It is noted that in hypoid gearing the peripheral 


motions D and J are at an acute angle to each other. 
For this reason, endwise sliding in the teeth is compar- 
atively small. Moreover hypoid gears have a very high 
efficiency. The sliding action of hypoid gears is suffi- 
cient, in addition to the overlapping feature already 
existing in spiral bevel gears, to produce the degree of 
quietness in operation that is an outstanding factor 
in hypoid gears. For the same reason, hypoid gears 
can be lapped very well and rapidly. 

It is a well-known fact that in a pair of helical 
gears set at right angles, or in a worm and wheel, the 

















Fig. 7—Generation of a hypoid pinion 


pitch diameters do not have to be in the exact ratio 
of the respective numbers of teeth. In consequence, 
the circular pitch is generally different on the two mem- 
bers of a pair, and only the normal pitch is equal. 
The same holds true: for hypoid gears. The circular 
pitch of the pinion and the circular pitch of the gear 
are proportional to the corresponding peripheral move- 
ments J and D, see Fig. 5. Their ratio evidently equals 
cos p 
COs a 


the inverse ratio of the cosines of their spiral angles. 
The hypoid member with the larger spiral angle has the 
larger circular pitch. The pitch diameters themselves 
are proportional to the circular pitch and to the number 
of teeth. The spiral angle « of hypoid pinions is being 
made 35 deg. or 40 deg., depending on the tooth number 
in the pinion, while the spiral angle of the gear is being 
kept around 5 to 15 degrees. 

In consequence, the average pitch diameter of a hypoid 
pinion is increased over the average pitch diameter of 
a corresponding bevel pinion by twenty to thirty per 
cent, the gear diameter being the same. This natur- 
ally increases the strength of the hypoid pinion. More- 
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over, it is possible to effect large ratios with hypoid 
gears where it is difficult to obtain them with the spiral 
bevel gears on account of prohibitively small pinion 
diameters. An even larger percentage of diameter in- 
crease may be obtained by increasing the spiral angle 
of the pinion. At a 10 to 1 ratio, a hypoid pinion of 
1.75-in. pitch diameter may be made to mesh with a 
gear of 10-in. pitch diameter, while a corresponding 
bevel pinion would have a pitch diameter of only 1 inch. 

In computing the tooth loads of a pair of hypoid 
gears, the circumferential or tangential tooth load P 
of the gear at the center of the face may be determined 
from the known torque, and the pressure or load normal 
to the tooth surface is then determined by dividing P 
by the cosine of the normal pressure angle ¢ and the 
cosine of the spiral angle ¢ of the gear. 

P 
P.= cos ¢ X cos 8 

This amount P, is the total tooth load, or in other 
words, the resultant of all components. It is noted that 
this total tooth load is only slightly larger than the 
effective circumferential or tangential tooth load P of 
the gear, for if we introduce as average amounts ¢ = 
174 deg. and 8 = 8 deg., we obtain 

P, = 1.06 P; that is, an increase of 6 per cent. 

In spiral bevel gears the total tooth load P, is con- 
siderably larger than the effective tangential tooth load. 
If a pressure angle of 174 deg. and a spiral angle of 
35 deg. is assumed, the total tooth load is P, — 1.28 P; 
that is, an increase of 28 per cent as compared with 
6 per cent. 

The analysis of the tooth profiles of hypoid pairs is 
somewhat tedious and cannot be carried out in a single 
plane. All hypoid pinions have the feature in common, 
that the tooth profile of one side is more curved than 
the tooth profile of a corresponding bevel pinion, and 
that the tooth profile of the other side is less curved 
or flatter than the profile of a corresponding bevel 
pinion. 

Taking the average of opposite tooth profiles, it may 
be stated that on hypoid-gear pairs in general the tooth 
profiles are similar to those of spiral bevel gears. 
Opposite tooth profiles of hypoid pinions are, however, 
differently curved. The concave tooth side of the hypoid 
pinion contains a flatter profile than the convex tooth 
side. Partly on account of this difference in curvature, 
the different pressure angles of 174 deg. and 20 deg. 
are being used on the drive side and the reverse side 
respectively, that is on the concave and the convex sides 
of the pinion teeth. 

The surface stress of contacting teeth, that is, the 
stress of the tooth surface along the line of contact at 
the moment of contact, is a very important quantity, 
inasmuch as it is the decisive factor on life and wear 
of the gears. As is well known at present, wear of 
properly lubricated surfaces is practically zero at va- 
rious rates of sliding, as long as the surface stresses 
are kept below a certain limit, which depends on the 
material used. Surface stresses may be computed with 
the Hertz formulas, which are widely used in computing 
the stresses in ball bearings and in roller bearings. 

We will first compare helical teeth and straight teeth. 
When calculating the surface stresses in helical gears 
and in straight spur gears with the Hertz formulas, 
and considering the total length of the line of contact 
on the various teeth in simultaneous contact, it is found 
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that helical teeth and straight teeth are practically 
equivalent with respect to surface capacity; for, al- 
though the tooth contact is more intimate in helical 
gearing, the depth of the helical teeth is smaller, being 
in a constant proportion to the normal pitch, and the 
normal or total tooth load is larger on helical teeth for 
the same torque transmitted. The result can be directly 
applied to spiral bevel gears and straight bevel gears. 
The intimacy of tooth contact of hypoid ‘gears is 
substantially the same as in spiral bevel gears, if the 
average of opposite tooth sides of hypoid gears is taken. 
But, comparing pairs of equal diameter of the gears, 
the total load on hypoid gears is considerably smaller 
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Fig. 8—Testing and lapping a pair of hypoid gears 


than on spiral bevel gears. Moreover the tooth height, 
being at a constant proportion to the normal pitch, is 
larger. Because of these two factors hypoid gears are 
able to carry a considerably larger load under equal 
surface stresses, as compared with spiral bevel gears 
or straight tooth bevel gears. 

The figured loads are at a proportion of 

(ses B\? 
=e 

This proportion is given below for three cases; 
namely, for spiral angles « at the pinion of 35 deg., 
40 deg., 45 deg., and corresponding spiral angles § at 
the gear of 5 deg., 10 deg., 15 deg. The proportion is 
1.48, 1.66 and 1.87 in the three cases. Hypoid gears 
have theoretically a surface capacity increased by 48 
per cent, 66 per cent and 87 per cent over the surface 
capacity of spiral bevel gears or straight bevel gears 
for equal diameters of the gear. These figures refer to 
the average surface capacity of opposite tooth sides. 
The surface capacity of either side is somewhat dif- 
ferent. Usually the drive side contains the larger 
surface capacity, that is, a capacity still larger than 
given above. 

The two methods of production developed by the 
Gleason Works have already been mentioned. The 
earlier method, in which the gear is cut without a 
generating roll, is theoretically accurate; that is to say, 
it does not contain the least theoretical error or approx- 
imation. 

This method has now been discontinued in favor of 
another new method that gives just as good or better 
results on account of its increased flexibility and inci- 
dentally permits the use of the present generators on 
the gears. We will limit our explanations to this 
method. It will be seen that the method has been 
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worked out mathematically to a high degree of perfec- 
tion and is not based on any assumption, of which the 
effect is not entirely known. Although somewhat long 
in figuring, this method is very practical in operation 
and permits of refinements not previously available. 

According to this method, the gear is cut exactly like 
a spiral bevel gear of the same pitch angle. In the 
production of the pinion a Gleason generator with addi- 
tional adjustments is used, and the pinion axis is offset 
from the axis of the cradle. The cutter is of the usual 
Gleason type having straight cutting edges, which are 
at an angle to the axis of the cutter. Preferably dif- 
ferent cutters are used on gear and pinion. One gear 
cutter and one pinion cutter can cover all cases. It is 
not necessary to use cutters with varying amounts of 
pressure angle correction, as has been the practice with 
spiral bevel gears. During the generation, the cutter 
represents a crown gear with an offset axis that is 
conjugate to the pinion. A generating motion is pro- 
vided between cutter and pinion blank as if the pinion 
would roll on the crown gear. 


CONTACT CONDITIONS 


We will now analyze briefly the mesh between a 
hypoid pinion and its mating gear: 

In Figs. 3 and 4, the mesh between a pinion and a 
crown gear was illustrated. It has been found that, 
if the teeth extend along certain pitch lines, either side 
of the teeth meshes along the same line of action in the 
pitch plane of the crown gear; that this line of action 
is independent of the pressure angles, and that the 
projected tooth normals of either tooth side intersect 
at the same point. 

Somewhat analogous conditions can be determined 
in the present case, where the mesh in a pitch plane 
between two hypoid gears is considered, whose axes 
are inclined to said pitch plane. In Fig. 6, pitch sur- 
faces of gear and pinion are tangent to a common plane 
selected as the drawing plane. Lines C and A are the 
projected axes of the gear and the pinion respectively 
and also the contact lines between the pitch plane and 
the pitch surfaces. 

However, in contradistinction to the former case of 
pinion and crown gear, the line of action of the same 
character cannot extend along line A, but extends along 
line A’, which is inclined by a small angle »« to line A. 
The relation between the location of points K and W 
can be determined in a manner analogous to the one 
explained with reference to Fig. 4; that is, point K 
may be determined by drawing line X connecting points 
E and W and by drawing line T through point H at 
right angles to line of action A’. The intersection point 
Sis then projected to normal J, thus locating point K. 
Instead of using a graphical solution as illustrated by 
the diagram, the location of this point and of all other 
points can also be determined by calculation, which is 
more accurate, and which is exclusively used at the 
Gleason Works. 

The normal pressure angles along points O of line 
of action A’, that is, the inclinations of the tooth nor- 
mals at points O, can be determined from the known 
structure of the gear and the cutter that produces it. 
They change slightly along the tooth and are also dif- 
ferent from the pressure angle of the pinion cutter 
except at point H. In order to cut a pinion with pres- 
sure angles exactly matching those of the gear, along 
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the whole length of the teeth, another line of action A” 
is determined for the mesh between the pinion and its 
crown gear, represented by the cutter. The mesh dur- 
ing generation extends, therefore, along a line A”, dif- 
ferent from the line of action A’ of the pair of hypoid 
gears. Line A” is inclined by a small angle « to line A. 
The final step is to determine a crown gear that is able 
actually to mesh along the figured line A” with the 
pinion, and that contains tooth sides that are conical 
surfaces of suitable diameter. A tooth side of this 
crown gear is then represented by a cutter, and the 
pinion is generated while meshing with said imaginary 
gear. 

By means of the developed method, tooth surfaces 
may be produced that match those of the mate gear 
along the whole length and depth of the profiles. How- 
ever, for reasons of adjustability, that is, to provide a 
certain range of running positions and to allow for 
non-rigid mounting, the bearing area of the teeth is 
preferably somewhat restricted, especially in the case 
of rear-axle drives. Any desired deviation on the profile 
from full bearing may be obtained lengthwise of the 
teeth and on the depth. More curved or less curved 
tooth profiles on the pinion are obtained by changing 
the offset between the pinion and the crown gear, after 
refiguring the settings. It has been previously pointed 
out that on the tooth side of the pinion, which during 
the mesh is opposite of the axis of the gear, an increased 
offset requires a flatter profile. If, therefore, on this 
side, which is usually the drive side, the offset is in- 
creased during the generation, the resulting profile will 
be flatter; and if the offset is reduced, the resulting 
profile will be more curved. The opposite holds true 
for the tooth side of the pinion, which is on the side 
of the axis of the gear or crown gear. 

Bias bearing, that is, a tooth bearing that extends 
obliquely across the tooth surface and has been found 
objectionable in certain cases of curved tooth gearing, 
results when the pressure angles of gear and pinion 
do not match along the whole length of the teeth. The 
pressure angles of hypoid gears are made to match 
along the whole length of the teeth and bias bearing is 
thus entirely eliminated. 

Another feature illustrating the flexibility of the 
method of cutting is the fact that the tooth bearing of 
a pair of hypoid gears under production can be raised 
or lowered, or moved endwise, by simply changing the 
cutter setting. If it is desirable, for instance, in order 
to counteract hardening changes, to shift the tooth bear- 
ing, the tooth bearing can be placed readily on any 
desirable spot on the tooth surface whatsoever. 


MANUFACTURE OF HYPOID GEARS 


Production operations are, in general, the same for 
hypoid gears as for spiral bevel-gears. These include 
preparing the blanks, cutting the teeth, hardening, 
grinding bores and shanks, and lapping the teeth. The 
blanks are turned to different dimensions, being larger 
in the case of the pinion, and of slightly different face 
and back angle and outside diameter in the case of the 
gear. Machines for rough-cutting the gear and pinion 
and for finish-cutting the gear are the same as used for 
spiral bevels. The pinion finish cutting machine has 
additional adjustments for setting purposes, after which 
the cutting operation itself is the same. The added 
settings are a vertical adjustment of the work spindle 
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in accordance with the offset of the pinion with respect 
to the gear, and two angular adjustments of the cutter 
spindle about horizontal and vertical axes respectively. 
These adjustments are clearly seen in the illustration, 
Fig. 7. In the testing and lapping operations, machines 
must have the same offset of work spindles as the 
pinion and gear shafts are to have in final assembly. 
Fig. 8 shows a pair of hypoid gears on the testing 
machine. 

In cutting pinions, it is found advantageous to cut 
the top side on one machine and the bottom side on 
another machine. This saves time as nearly all the 
machine settings have to be changed in going from 
the top to the bottom side. Pinion cutters are then 
made with all outside or all inside cutting edges, so 
that the speeds of the machines may be increased. Cut- 
ters of 9-in. mean diameter are used in all cases of 
hypoid gears up to date. 

It will be seen from the above that the production 
cost of hypoid gears will vary but little from the cost 
of spiral bevel gears. Cost of blanks will be changed 
only in the case of the pinion, where the increase in 
diameter will call for a slightly larger forging. If 
advantage is taken of the additional load-carrying capac- 
ity and the gear diameters are reduced, additional cost 
of pinion blanks will be offset. Cutting cost for the 
pinions will be slightly less on account of using all 
inside and all outside blades on the cutters. 

The use of a ring gear of smaller diameter and the 
location of the rear end of the propeller shaft will 
influence chassis design. On account of the capacity of 
hypoid gears for greater transmitted load, a decrease 
of about 10 per cent in ring gear diameter can be made 
without increasing unit stresses. This makes possible 
a greater road clearance. The lowered position of the 
driving pinion removes the chief obstacle to lowered 
floor boards at the rear ends. Advantage can be taken 
of this to lower the whole body. 

A very practical point of advantage for any present 
user of spiral bevel gears, who is considering the adop- 
tion of hypoid gears, is that the change can be made 
with but slight change in manufacturing method or 
equipment. As has been already pointed out, the finish- 
cutting of the pinion is the only major operation requir- 
ing machinery different from that used for spiral bevel 
gears and pinions. 





A Blackboard in the Shop 
By FRANK V. FAULHABER 


A valuable adjunct to any machine shop is a black- 
board that can be rigged up in a convenient place. 
Toolmakers particularly, will find it a handy and use- 
ful article. It will permit the outlining of sketches 
and other drawings. It is especially valuable where 
much experimenting and erasing is necessary, and 
enables the user to plan the work in larger, clearer 
detail. Besides, it ‘proves a paper-saver. Another 
important part the blackboard can play is in the case 
_of the instruction of new employees, and also on new 
and intricate jobs, where detailed points must be dis- 
cussed. Aside from the saving of effort and time, the 
use of the blackboard will eliminate the possibility of 
many errors, and insures quicker and better work. 

A blackboard in the foremen’s meeting room is handy 
for illustrating points under discussion. 
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Locating a Job—Discussion 
By GEORGE CORMACK 


HE appeal “To employers who advertise for men,” 

in the searchlight section of the American Machin- 
ist of March 11, interested me greatly. Whether or 
not it will bear fruit is problematical, but there can 
be no doubt about the necessity for such an appeal. 
For the salaried man the problem of getting in touch 
with a new position in the production end of the ma- 
chine business is not an easy one, unless he is located 
in a city where the manufacture of machines has a 
leading position among its industries. 

What follows is from my own experience. I am fifty 
years old and have been all my life in the machine 
business as apprentice, machinist, toolmaker, foreman, 
designer, and superintendent. Most of my experience 
has been in the design and manufacture of internal 
combustion motors. I have been a reader of the Amer- 
ican Machinist for thirty years, and would occasionally 
send in an application for some position advertised in 
its columns. I cannot tell just how many of such adver- 
tisements I answered, but it must have been over 
twenty. I always felt that if a better position showed 
up I would take it. 

All the replies I received were two. One said my 
application had been received and placed on file. The 
other was a post card stating that the position I applied 
for had been filled. In spite of the fact that I had 
given my home address, and had stated that my appli- 
cation was to be treated in confidence, the post card was 
addressed to me in care of the firm for which I was 
working, and nearly cost me my job. 

A year and a half ago, I found myself out of a job, 
and for the first time in my life really had to look for 
a place. I answered every likely advertisement in the 
American Machinist and in other papers. Replies were 
few and many did not reply even when stamped en- 
velopes were inclosed. I was not looking for any fancy 
job; I have a clean record and the very best of refer- 
ences. I was not looking for a salary out of proportion 
to my experience and ability. I was looking for a place 
where the work would be congenial, and where I could 
find a use for my experience. 

But, briefly, the attitude of the average manufacturer 
toward applicants for positions in the production end of 
the business is not too courteous. Every “help-wanted” 
advertisement in the American Machinist is addressed 
to men of intelligence and merits a courteous reply. 

This attitude of the managers of production towards 
applicants for positions is in striking contrast to that 
of sales managers. In my hunt for a job I made 
several applications for positions as a salesman, and 
in every case the response was immediate and courteous. 
Finally I gave up all hope of getting a position in the 
manufacturing end of the machine business, and found 
a place with a distributing agency that handles well- 
known oil burners over a large territory. My job is not 
that of a salesman, but as an installation and trouble 
man. This job was entirely new to me, yet in a year’s 
time I have been able to gain enough experience to be 
able to speak with authority and command a good salary. 

At the present time the sales end of industry is offer- 
ing far greater opportunities and better remuneration 
to men of all ages than does the factory, and it is 
reasonably certain that unless the factory heads change 
their attitude they will find increasing difficulty in ob- 
taining the best kind of men. 
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Foreman Training Is Essential to Plant 
Self-Government 


The prime object of foreman training is to obtain the correct 
application of company policies—Influence of foremen on 
production, quality and cost—Promotion within the ranks 


By Cyrus McCormick, Jr. 


Vice-president, 


sive, alert, keen, ambitious worker of today is the 

foreman of tomorrow and the executive of the 
future. It is obvious that management should make 
easy the progressive road for ambitious employees to 
reach the goal of executive leadership. Foreman train- 
ing involves not merely reinforcing the ability of a 
department head but also 
instructing the future 
executive. 

In order to face squarely 
our problem today, it is 
necessary to look back and 
note briefly the important 
changes in our industrial 
system. Let me merely 
refer to the small factory 
employing a handful of 
men with the owner in sole 
charge of everything. A 
little later we find the 
growth of the business 
necessitating a partner. 
Soon the economic evolu: 
tion brought about many 


partners and finally re- 
sulted in the industrial situation of today; stockhold- 


ers, directors, officers, departmental managers, foreman, 
workers—all, in a sense, employees of the company. 
When the owner of the small factory had to delegate 
authority, and so created foremen, he placed himself, 
as far as the good will of his workmen was concerned, 
in the hands of individuals. Where formerly the owner 
had been hiring and firing the workers, setting rates, 
figuring costs, repairing machines and the like, the 
foreman now took over these tasks and represented the 
owner. The correct application of company policy is then 
the prime object of foreman training. 

Of course the foreman must also be trained in the 
routine of his job. No manager of other men can prop- 
erly direct activities unless he is reasonably well 
instructed in the details of the work under his super- 
vision. Too many men feel that they can leap divinely 
over technical training and hard-won experience, but 
a foreman cannot be successful unless he knows the 
elements of his profession, just as a salesman cannot 
be really successful, if he relies solely on “high-pres- 

Abstract of an address presented at the 14th annual meeting of 


the Chamber of Commerce of the U. S. before the Department of 
Manufacture Group, Washington, D. C., May 12, 1926. 


JH sive ser in industry records that the progres- 





A company’s labor policy is no 
sounder than the actual working 
policy of each of its foremen. Em- 
ployee representation, for example, 
cannot function if a foreman disbe- 
lieves in this method of industrial 
relations so profoundly that he can- 
not square his acts with this policy. . 
The foreman, after all, must apply 
all personnel policies 
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sure” methods and omits a constructive understanding 
of his line. A fundamental object of foreman training, 
therefore, is to fortify men with experience. 

The subdivision of modern industry into departments 
makes this experience all the more necessary, but it 
also makes it easier to acquire. To the old time fore- 
man this new form of organization may seem an 
encroachment on his duties 
and responsibilities. The 
specialists all seem to be 
insisting on the adminis- 
tration of their respective 
departmental plans and we 
come, therefore, face to 
face with the present-day 
problem of the foreman. 
The solution seems to lie 
in getting all ranks and 
kinds of men to understand 
a few fundamental points: 
The foreman is still 
absolutely responsible for 
the supervision and for the 
product. 

2. The various depart- 
ments of the business headed 
by specialists should, in their 
respective work, be looked upon by the foreman as service 
departments, helping him to meet his voluminous obliga- 
tions to the company and to his workers. 

3. The new order of things leaves the foreman in a posi- 
tion to devote more time to the real job of production and 
management and to the training of the men around him. 


We commission the foreman with responsibility for 
producing harmoniously goods of high quality at low 
cost, for the instruction of new men and the super- 
vision of both new and old employees, and for liason 
between the management and the employees under him. 


Thus a company’s labor policy is no sounder than the 
actual working policy of each of its foremen. Employee 
representation, for example, cannot function if a fore- 
man disbelieves in this method of industrial relations 
so profoundly that he cannot square his acts with this 
policy. Business may create departments to develop 
personnel policies, but the foreman must be the one to 
apply these. The same thing is true of inspection 
standards, cost data, rates of pay, and so forth. Any 
movement or action by the management that fails to 
recognize this fundamental principle of organization 
must eventually be disappointed. It goes without saying, 
therefore, that if a company desires to install a system 
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of employee-representation, or to see its employees 
become stockholders, or to improve the quality of its 
product, it must convince the foreman first of the 
inherent need for these things. 

We can agree readily that the three outstanding prob- 
lems of industry are maintenance of production, reduc- 
tion in cost, and improvement in quality. Underlying 
these three is the development or training of man 
power. Of these, production is the simplest, since it 
is easy to measure the success or failure of any given 
department in terms of the volume of production passed 
through that department. A foreman knows quickly, 
without being told, whether he is successful or not in 
producing his required quantity. 

It is not so easy to reduce costs by means of foreman 
training as it is to increase quantity. Men have long 
since become skilled in assessing quantity, but an under- 
standing of costs has hitherto been regarded as the 
province of the factory auditor. Reduction in cost is 
not merely dependent upon the provision of the best 
possible mechanical appliances, but it also requires an 
understanding of all the elements that go to make up 
cost. Industry is overlooking an important item if it 
does not use the foreman as a means of developing 
quality. Here education depends upon understanding, 
which can be best acquired by familiarity with the 
problem. The foreman must be put into direct contact 
with the demands of the sales department and the needs 
of the consumer. 


PENALTIES AND REWARDS 


The development of men is an all-important subject 
that presents some extremely interesting phases. The 
turnover of men in executive positions is large, because 
our executive system is a very just taskmaster. It 
penalizes those who do not succeed and it rewards with 
early promotion those who have done a little more than 
they are required to do. There is thus a steady progres- 
sion of management training foreman, and foreman 
training understudies. 

Our schools and colleges, in greater or less degree, 
teach men how to think, how to concentrate, and how 
to educate themselves, but many big men of today, with- 
our the benefit of a college education, early in their 
careers learned how to think constructively and to edu- 
cate themselves. This process of self-education is 
within the reach of every man, but industry has an 
obligation in aiding its organization in self-education. 
As a corollary to this, industry has just as great an 
obligation in providing its men with the new tools of 
an ever enlarging trade. 


PROMOTION FROM WITHIN 


We believe in the soundness of the principle of filling 
all vacancies from within our organization, whenever 
possible. When this proves to be impossible we our- 
selves have failed in training a man for a given posi- 
tion. We practice the belief that no man has ever been 
injured by training under him a man better equipped 
for his position than he is himself. 

This form of training is a continuous process that 
requires patience and perseverence. It places a tremen- 
dous responsibility upon the executives of an organiza- 
tion, because they, through their personality, affect the 
men under them. The juniors will seek to discover 


the secret of the success of the executive and will thus 
try to qualify for the position should their superior be 
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promoted. The force of example is a most potent train- 
ing influence. 

I am profoundly conscious of the fact that promotion 
of a man from the ranks to the position of an assistant 
foreman is made by an executive whose experience is 
very little larger. In seeking for a method to interest 
this foreman in thinking constructively on this score 
we must first remove the mystery that has surrounded 
promotion. Let him know that he is being examined 
and studied with the view of placing him in a better 
job, and then get him to assess the men under him in 
the same way. In our company we do this by main- 
taining a file of progressive employees. In this file are 
listed all men who are qualified by additional experi- 
ence for positions of high executive responsibility 
within the organization. These men are analyzed and 
their qualifications rated, thus giving us an inventory 
of their strong or weak points. Through this infor- 
mation we are able to assist any particular man in 
fitting himself for a better position. It is this direct 
analysis and special training that will automatically 
provide the future executives of an organization. 


Two CLASSES OF STUDENTS 


A training program should meet two specific prob- 
lems. First, where men now employed show outstand- 
ing progressive qualifications, they must be given 
technical or general shop training. Second, school boys 
or college men, whose theoretical education has been 
full, must be brought into our factories and qualified 
for executive positions by a training in shop practice. 
The young shop man will all too frequently, as his train- 
ing progresses, fail to develop intellectually, as the 
school boy will just as frequently fail to appreciate the 
need of a sound body of practical experience. Industry 
cannot afford to favor too strongly either class of 
student, and the needs of executive leadership are such 
that it must keep on trying to develop both. 

The factory manager himself is the best instructor 
of the foreman or of any other form of potential exec- 
utive. His example will be more efficacious than a score 
of lectures. Strong men beget strong men. If you 
desire leadership tomorrow, see that you have it today. 


- 


Credit Where It Is Due 


By FRANK C. HUDSON 





I am as glad as anyone that Commander Byrd was 
successful in his first flight to the Pole. And I’m sure 
he has no idea of taking all the credit—for we naturally 
think of Byrd as typifying all those who had a hand in it. 

It reminds me of an incident that happened years ago 
when locomotives all wore names and when, as now, 
the conductor thought he ran the whole train. The 
old John I. Blair, aided by the engineer and fireman, 
had coaxed a long train up Pocono Mountain and the 
conductor was bragging about it at the top of the hill. 
The engineer got a bit sore, because said conductor 
always took a nap coming up the hill, as was perfectly 
proper—if he’d been contented not to brag. But the 
habit was so strong that he burst out with “Well, boys, 
I pulled 20 cars up the hill this morning.” And the 
engineer, who got peeved at the way it was put re- 
marked: “Yes, and the John I. Blair was asleep in 
the cab all the way up.” 

Here is a case where “we” not only would have 
sounded better but been nearer to the truth. 
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Electric Heat for the Machine Shop 


By P. F. Creasy 
General Engineer, Westinghouse Electric and Manufacturing Co. 
Variety of applications of electric heat— 
Uniformity of product and better working 
conditions claimed—Cost only one factor 





important aid to the industrial world. The arc 

and induction furnaces are well established as 
industrial servants. The medium and low temperature 
applications, though representing a relatively new field 
for electricity, embody a class of apparatus rapidly be- 
coming an industrial requirement. This lower tempera- 
ture apparatus may be classified as the metallic resistor 
type, and is for use in applications requiring tempera- 
tures not in excess of 2,000 deg. F. 

The use of electric heat over this range of tempera- 
tures may be justified by a number of advantages al- 
ready demonstrated by the results obtained from a 
great variety of applications. Improved quality and 
uniformity of product, reduction of rejections, and 
greater output, have been cited in its favor. Reduced 
floor space, better working conditions, reduction of fire 
hazards, flexibility or portability may be other de- 
termining factors. Electric heat is also more adapted 
for automatic control, thereby reducing costly personal 
supervision and guess work. In fact, it is playing an 
increasing part in the modern trend of manufacturing. 


Fh importa heat has already been recognized as an 





The machine shop is no small user of heat. With its 
multiplicity of processes and operations it presents a 
field of varied application, but a comprehensive view- 
point can be obtained by a discussion of a few of the 
more common applications and a description of the ap- 
paratus which has been developed to meet their 
requirements. 

Almost every shop maintains a hardening room, 
which, with modern production methods, has evolved 
into a real heat treating department. Generally this de- 
partment is the biggest user of industrial heat, and its 
standard is the box type furnace. Batteries of these 
furnaces are in continual use, hardening dies and tools, 
annealing and normalizing, carbonizing, and case hard- 
ening parts. These furnaces must be of rugged con- 
struction to insure continuity of service. They must 
be designed to give temperature uniformity in order 
that the work may be evenly treated; they must be 
automatically controlled so that the work will be treated 
at the correct temperature. As these furnaces are usu- 
ally in continuous operation they should be well insu- 
lated and constructed to secure economical operation. 














Fig. 1—A typical small furnace installation 


These laboratory size furnaces are being used for anneal- 
ing glass lenses. They are operating at temperatures up to 
1,650 deg. F. Each furnace is 8 in. wide, 12 in. deep and 
5 in. high inside measurements. 





Fig. 2—A large pit type furnace 
This furnace is used for annealing magnetic iron at 1,800 


deg. F. It will hold 35,000 lb. and is 34 in. by 44 in, by 
36 in. deep. Note the radiant type heating elements on the 
walls. The capacity of the furnace is 75 kilowatts. 
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Fig. 8—Hardening wire by electric heat 


The steel wire is being drawn through a tunnel furnace 
and quenched in oil. Non-exposure to the atmosphere is 
essential to prevent spoiling the bright finish by oxidation 


Electrically heated furnaces designed to meet these 
demands are in successful operation at the present time, 
and are available on the market in sizes varying from 
the small laboratory unit to the largest requirement of 
the heat-treating room. Outside of the hardening room 
this type of furnace finds many applications to which 
it is particularly adaptable. Frequently a heating op- 
eration occurs in the line of production where it is diffi- 
cult to install a fuel fired furnace, and as a consequence 
considerable time is wasted carrying the material to and 
from the heat-treating room. Such cases as heating 
pieces for bending or punching, enameling small parts, 
or heating rivets may be cited as examples. Electric 
furnaces fit nicely into the line of production because 


i) 














Fig. 5—A standard industrial oven 


This electric oven is 66 in. wide, 58 in. high, and 36 in. 
deep inside. It operates up to temperatures of 800 deg. F. 


Fig. 4—Electric heat-treating lead bath 


The crucible is 60 in. long, 14 in. deep, and 12 in. wide. 
It operates at a temperature of 1,600 deg. F. in the bath 
and is adaptable to continuous treating of parts. 


they are compact, they give off no deleterious or dis- 
agreeable fumes, are quiet in operation, and are auto- 
matically controlled. Figure 1 shows an installation of 
small electric furnaces lined up for annealing glass 
lenses. 

For certain applications a furnace of the pit type, 
Fig. 2, can be used to better advantage than the box 
type. The shape or size of the piece to be heated may 
be such that it is more readily charged into a furnace 
from the top. Long rods and pipes are usually easier 
to charge from the top, and heavy or bulky objects can 
usually be lowered into a furnace by tongs or by a crane 
more easily than by lifting them to the hearth level. 
In such cases the furnace is often lowered beneath the 
level of the floor, which would be difficult were the fur- 
nace to be fuel fired. 

Small parts of uniform size and shape may be charged 
by gravity where production conditions warrant. The 
pieces may be removed manually or mechanically from 
a side opening at the bottom or by means of a bottom 
door, depending upon the next operation. Where the 
work is to be quenched it may be dropped through a 
bottom door directly into a quench tank beneath, and 
by means of an extension of the furnace chamber into 
the quenching medium the furnace may be made air- 
tight in order to prevent exposure cf the work to the 
atmosphere. 

The flexibility of design permitted by the use of metal- 
lic resistor electric heating elements gives this form of 
heat a decided advantage over the more cumbersome 
and unwieldy fuel burning designs for applications of 
a unique or special nature. This feature combined with 
other inherent advantages already enumerated accounts 
for the rapid growth in the use of electric heat for 
mechanically operated and continuous types of furnaces, 
such as the wire hardening furnace shown in Fig. 3, 
and for furnaces interposed with the line of production. 

Most heat-treating departments are equipped with 
one or more lead pots for the heat treatment of small 
and miscellaneous parts. Many heat-treating problems 
have been, and are being, solved by the use of a lead 
bath. One outstanding feature of lead treating is the 
fact that, other conditions being equal, absolute uni- 
formity of product is assured. The good heat con- 
ductivity combined with slight convection action within 
the bath keeps the lead uniform in temperature. Its 
high thermal capacity, or heat storage quality, elim- 
inates the sudden fluctuations in temperature caused 
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Fig. 6—A unit oven heater 


This unit oven heater is rugged and of varied application. 
It can be mounted in almost any position, and is often used 
for electrifying ovens already constructed 


by the introduction of a new charge as in an air fur- 
nace. Besides the advantage of automatic control there 
is an added advantage found to exist in electrically 
heated pots, and that is the life of the pots. In the 
electrically heated bath where the heating elements en- 
tirely surround it, the crucible is heated more evenly and 
with less strain than in the fuel fired bath where the 
flame impinges directly on the crucible. What is said 
of the lead bath is also true of electrically heated salt 
baths and cyanide pots. One of this type of bath is 
shown in Fig. 4. 

With the development of the art of heat-treating steel 
more and more attention is being given to the temper- 
ing operation after hardening. The drawing specifica- 
tions for a given kind of steel for a given application 
are almost as rigid as the hardening requirements. This, 
of course, means accurate control of the drawing tem- 
perature. To cope with this situation the electrical 
engineer has brought out the electrically heated draw- 
ing furnace, including the electric lead drawing pot 
above mentioned, the electric oil pot, and the air draw- 
ing furnace. Oil is usually used for lower temperatures 
or for less severe draws than lead. The film of oil 
which is left on the work after it has been treated in 
an oil bath is sometimes undesirable, in which case an 
air furnace may be used. In all three classes of fur- 
nace the aim of the designer has been to assure close 
regulation and uniformity of temperature to the user. 


The widespread use in the machine shop of low melt- 
ing metals such as solders, babbitts, type metals, lead 
and zinc, whose melting points fall below 900 deg. F., 
has brought on the market a line of electrically heated 
equipment to meet the conditions under which these 
metals are used. These conditions vary from the small 
soldering iron consuming a few pounds of solder a day 
up to the equipment for melting and pouring several 
tons of metal daily. 

The utility of an electric soldering iron is based on 
its convenience. No heating stoves are required; there 
are no escaping fumes; no delays in waiting for the 
iron to re-heat; and furthermore, since the heat is gen- 
erated within the iron, it is thermally more efficient 
than the fuel heated iron. In melting solders or babbitts 
in quantity, as for bearings, the control of the pouring 
temperature is important, because it has an effect on 
the quality of the work. The workman will turn out 
more and better work if the question of temperature 
control is taken out of his hands and regulated by a 


Fig. 7—Local heat with space heaters 


A group of four electric space heaters mounted on the 
walls of isolated buildings such as crane cabs or watch- 
man shanties make a cheap method of heating. 


mechanical device of known precision. With the fuel 
fired pot an operator must spend much time adjusting 
the burners. The construction of the solder pots is 
similar to that of the high temperature lead pots, and 
the many advantages of one apply to the other. 

In the average shop there are a large number of 
miscellaneous applications for heat which are often not 
given enough consideration as heating problems. These 
operations include such processes as the baking and 
drying of japan and paint, heating of liquids, driving 
off moisture, baking armatures, drying lumber, core 
baking, heating presses and platens, protecting sprinkler 
systems, and small steam generation requirements. 
While some of these operations are of major importance 
in certain industries, they are considered incidental in 
others, and come within this discussion. 

For such processes as baking and drying the standard 

















Fig. 8—A small labor saver 


This 30-lb. electric solder pot can be placed near the 
work, thus saving time and affording better working con- 
ditions. 
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industrial electric oven, such as illustrated in Fig. 5, will 
meet most of the requirements. These ovens are being 
manufactured in many sizes, and their design is aimed to 
insure adequate ventilation and uniform heat distribu- 
tion. Convenience of charging and discharging should 
be taken into consideration in making a selection, and 
the oven should be heat insulated in proportion to the 
temperature of the process. To meet conditions which 
do not warrant the initial investment for a new and 
complete outfit, there have been developed types of unit 
electric heaters which, being self contained, are of great 
assistance in working out these miscellaneous processes. 
The space heater consists of a heating element en- 
cased in a sheet metal sheath approximately 1} in. wide, 
4 in. thick, and varying from 12 to 54 in. in length, de- 
pending upon its capacity. It is good for operating 
temperatures up to 500 deg. F., and may be installed 
readily in home-made ovens, around water tanks, or on 
presses. One of these heaters is shown in Fig. 6. The 
unit oven heater, Fig. 7, is designed for installation in 
industrial ovens for temperatures up to 800 deg. F. 
The heating element is a ribbon wound over two paral- 
lel rods held by end frames, the heating element thus 
forming a flattened spiral. For heating liquids directly 
by immersing the heating unit in the liquid the so- 
called immersion heater has many advantages. It may 
be inserted directly into a tank or it can be secured 
with a sheath with the liquid circulating through it. 


A PRACTICAL CONSTRUCTION 


The medium-temperature heater, for operation up to 
1,200 deg. F., consists of an assembled block of re- 
fractory porcelain, 26 in. x 9 in. x 1? in., in which are 
a number of parallel grooves through which is threaded 
a spirally wound heating element of wire. This same 
type is built also as a flexible unit so that it may be 
strapped on cylindrical surfaces. For temperatures up 
to 1,800 deg. F., a self-contained unit known as the 
high temperature heater finds much use when installed 
in furnaces already constructed. The heating element 
is made up of large heating wire, Number 1, 2 or 3, 
bent into a flattened spiral shape 31} in. thick, 7 to 12 
in. wide, and 26 in. long. The ends of the loops are 
supported in refractory porcelains, these being held by 
a cast frame of heat resisting metal. With this rugged 
type of construction it may be hung on furnace walls, 
on roofs, or laid flat on the floor. All of these unit 
heaters are constructed for operation on the customary 
shop voltages, either in series or parallel combinations, 
and they may be used with automatic control apparatus. 

In choosing control equipment the user should be 
guided mainly by the nature of the process and the 
heating equipment used. Relatively low temperature 
operations up to 900 deg. F. may be controlled by the 
contact making thermometer, or thermostat. This 
scheme makes use of the thermometer principle. The 
expansion and contraction of some medium such as mer- 
cury or nitrogen gas from the variations in temperature 
actuates a small electrical contact which, by means of 
appropriate relays, opens or closes the main contacts 
on the heating elements. For higher temperatures the 
pyrometer is best adapted. This depends upon the 
principle of the thermocouple, or the difference of 
potential between the ends of two dissimilar wires 
joined together at their ends when one of these ends 
is exposed to a higher temperature than the other. The 
difference of potential, or voltage, is proportional to the 
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difference in temperature between the two ends of 
the wires. The variations in this voltage due to varia- 
tions in temperature is reflected on a sensitive volt- 
meter on which is arranged a high and low contact. 
When the temperature is high or low the contact will 
close or open the main heater contacts. 

In deciding whether or not a particular process 
should be electrified it is generally understood that the 
installation must be economically justified. Such a 
decision should be based on a thorough study taking 
into account all factors. Although in many cases elec- 
tric power may be more costly than other fuels, there 
are a number of features such as convenience, better 
product, and less spoilage, that more than over-balance 
the higher cost of electricity. The conclusion, there- 
fore, would be that before making a new heating ap- 
plication or changing an old one a log of all factors 
entering into the case, both for and against, should be 
made, starting with initial costs through to the last de- 
tail. From this log an unbiased balance may be taken 
upon which the final decision should be based. 


oe 


“Put It In My Envelope” 


By CHARLES S. KINNISON 





1 wanta tell yuh somethin’, Boss, 

And that is—Can your apple sauce! 
This welfare stuff has had its day— 
I’m sick of it—I’m here to say! 

I’m man enough to git along 

Somehow, without your dance and song. 
So I don’t need your custard soap 

I want it in my ENVELOPE! 


My words may seem a little rough, 

But I am SICK of all this guff. 

You MEAN all right—so please don’t think 
I’m callin’ you a crazy gink. 

I understand it’s hard for you 

To git us fellows’ point of view— 

For, don’t you see, your life and ours 

Is far apart as weeds and flowers! 


I don’t blame you, for what I am, 

And wealthy guys I do not damn— 
Your job LOOKS soft to me—but still 
I reckon it is hard to fill. 

You have your fight, the same as me, 
But, SAY! I wish that you could see 
The way to fill our hearts with hope 
Is—put it in our ENVELOPE! 


I want no more than I am WORTH 
While I am here upon this earth. 

But if you’d show that you’re a friend, 
And have some cash you want to spend— 
Don’t spend it on our swimmin’ pool; 
Or hifalutin language school, 

Or on a lot of useless dope— 

But PUT IT IN OUR ENVELOPE! 


—— 
i all 


Clock-punchers almost invariably work by the clock, 
which is as it should be in the shop, where, between 
whistles, a man is expected to be off the job. Clock- 
punching doesn’t pan out so well with the brain worker, 
who is likely to resent the implied call-down when he 
faces the clock on the morning after a night of work 
at home. 
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The department, “Ideas from Practical Men,” is de- 
voted to the exchange of information on ntethods useful 
to the machinery industries. Its scope includes all divi- 
sions of the machine building industry, from drafting 


room to shipping platform. Descriptions of methods 
or devices that have proved their value are carefully 
considered, and those published are paid for. The rates 
are from five dollars upward, according to their merit 
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Spring Guard on a Drill Spindle 
By CHESTER H. FRANKLIN 


The accompanying illustrations show an unusual 
form of guard on a drilling spindle that was recently 
seen on an Avey machine. A volute spring (that is a 
cross between a spiral and a helical spring) is fastened 
to the collar of the counterweight arm and to the flange 




















Fig. 1—Guard spring closed. Fig. 2—Extended and 
preventing contact with spindle 


under the top bearing, so that it remains stationary 
while the spindle revolves. Fig. 1 shows it compressed 
when the spindle is raised, while in Fig. 2 it is extended 
when the drill is in its lower position. 

In leaning over, as in Fig. 2, the operator’s head 
comes very close to the spindle but the spring protects 
her hair, keeping it away from the revolving spindle. 
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How Would You Do This Job?— 


Discussion 
By S. A. ROBBINS 


On page 904, Vol. 63, of the American Machinist, 
Henry Densmore presents a problem in the shape of a 
steel tube, or shell, with a wall 0.087 in. thick, in which 
is to be punched a hole that is very nearly as large in 
size as the internal diameter of the shell. 

Obviously, the job could not be done on a horn die, 
for the hole in such a die would almost cut the die in 


two, leaving but about « in. of metal on each side. 
Though I have never had occasion to do work of this 
kind where the cross-hole was so large in proportion 
to the size of the shell, nor upon metal so thick as Mr. 
Densmore cites, I am of the opinion that it could be 
done by piercing from the inside outward. 

I would make my die in the form of a bushing with 
a cross-hole in the side, as it is to be in the shell. The 
internal diameter of the bushing should be such that 
the shell would slip into it comfortably, but not have 
much shake. A stop at the bottom of the die would 
locate the shell endwise so that the hole would be pierced 
in the right place. 

I would then make a round plug of a diameter to fill 
the shell, and on one side of the plug I would make a 
round projection of the right size to pierce the hole in 
the wall. The projection would extend from the side 
of the plug just far enough (0.087 in.) to pass through 
the wall of the shell, but no more. 

I would then put this plug in a shaper vise and plane 
away one-half of it, as I have tried to show in the 
sketch, so that it would present a flat surface on the 
side opposite to the projection, which flat side would 
be at an angle with the axis of the plug; in other 
words, a wedge of half-round section. 

I would then make another plug exactly like the first, 
except that it would have no projection on the side, so 
that when the two tapered pieces were placed with their 

















Tools to pierce hole in side of shell 
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flat sides together I would have a full round plug with 
the projection on one side to pierce the hole in the 
shell. 

I would set my bushing die into a suitable die-bed, 
the latter having a clearance hole in the side through 
which the punchings could pass out, and set it up under 
a press with a flat pusher tool in the ram. 

With a shell in the die, I would first set the wedge- 
shaped punch into the hole in the shell by hand, so 
that the projection was opposite the hole in the die. 
Next I would put the plain wedge in its proper place 
to fill the bore of the shell, except that it would not go 
all the way down because of the projection on one side 
of the piece already in there. 

When the ram of the press comes down, the second 
wedge will be driven clear to the bottom, so that the 
two wedge-shaped pieces will now completely fill the 
shell. If the projection on the first wedge was placed 
opposite to the hole in the die it would most certainly 
punch a corresponding hole in the wall of the shell. 

It would probably be necessary to make a large head 
on the first wedge, or punch, with a keyslot in it to fit 
over a substantial pin in the die so that the projection 
could be lined up with the hole in the die with cer- 
tainty, for there would surely be fireworks if it wasn’t. 





A Wabble Rumbler 
By FRANK C. HUDSON 


Even the tumbling or cleaning room of the foundry 
offers more opportunities for ingenuity than one might 
imagine. For the thorough cleaning of castings is 
important in many cases. 

The illustration shows a rather unusual method of 
rattling the oil pans of airplane engines in the foundry 
of the Wright Aeronautical Co. The apparatus consists 

















A rumbler that wabbles 


of two shafting hangers, mounted on the floor in an in- 
verted position, and carrying a crankshaft bent to the 
special angle shown. Two oil pans are clamped on the 
shaft using collars at the ends and clamps that sur- 
round the two pans as shown. 

With the oil pans loaded with “stars” and other 
rumbling material, the whole thing is revolved by the 
pulley at the left. The angle of the crankshaft tips 
the old pans to a decided angle in both directions as 
they revolve, and the stars slide lengthwise in the pans 
as well as travel around the inner surfaces. Similar 
methods can be used to advantage in other work. 
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Straightening Cold-Rolled Plates 
By H. R. FOWLER 


“What is the best way to straighten, or make flat, a 
rolled steel plate?” That is the question we have asked 
everybody we are acquainted with, whom we thought 
ought to know; blacksmiths, sheet metal workers, tool- 
makers, etc., and there seems to be a surprising lack 
of knowledge on the subject. At least it was surprising 

to us, for we 
8 never thought it 
was much of a 
job until we tried 
‘Fk straightening 
some flat - rolled 
plates + in. thick, 
A I 8 in. wide, and 
" 18 in. long. The 

more we would 

hit the high side, 
or the low side, or the corners of the plate, the worse 
it seemed to get. We annealed the plates, thinking 
to take out the strains—that helped some. We tried 
putting a heavy maple plank under the, plate, on the 
theory that there would be less rebound under the 
hammer blow than there would be from the surface 
plate, thereby helping the metal to “stay put.” The 
ordinary bend was not so bad, but when the cor- 
ners were like the sketch, with A-A, resting on the 
surface plate and corners B-B, sprung up x in., it 
changed the problem considerably. 

We managed, after an uncomfortable amount of time 
had been spent on the job, to get them fairly flat, but 
nothing to boast of. Does anybody know what actually 
happens to a piece of steel under these conditions of 
straightening? Does the “skin” stretch or is the ham- 
mer blow simply a means of disturbing the adjustment 
of the molecules of the metal, so that they take a new 
position, more in line with what we would like them 
to take. 

In straightening a shaft between centers on a lathe, 
the usual procedure is to apply a lever to the high 
side of the shaft as it runs out, then spring it some 
indefinite amount, or as much as seems safe, and then 
have someone hit it a “wallop” with a hammer on what 
was the low side. Sometimes the shaft will come 
straight under this treatment, but it is an open ques- 
tion how long it will stay that way. A round- or flat- 
peen hammer, is probably as good as anything to be 
had for rough straightening, or where the surface is 
to be machined afterwards, but in our case hammer 
marks on the plates would have been objectionable, since 
the stock was practically finished size. We had to do 
most of the straightening with a blacksmith’s “flatter” 
and a sledge hammer. 

If, instead of a blow with a hammer, pressure is ap- 
plied only to the high side of a bent piece, it is neces- 
sary to go to or beyond (I’m not sure which) the 
elastic limit of the material. All we know is, that we 
have to spring the piece further than the point we are 
aiming for, and hope that on the rebound it will stop 
where we want it to. That may be a rather crude way 
to describe something which has been the experience 
of most of us, but the method of straightening is crude 
enough to make it excusable for most anything being 
said about it. 

We will be glad if someone will tell us the proper way 
to do such a job. 
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Lapping Micrometers 
By H. L. VAN KEUREN 


With the proper tools it is easy to recondition a 
micrometer and put it in better shape than when new. 
Like an automobile, a micrometer if kept in condition 
is a better mechanism when it has been used for some 
time than when it comes from the factory. Daily use 
tends to wear in the screw, which is the heart of the 
micrometer, removing uneven spots, making a better 
fit, and reducing errors arising from irregular threads. 

The operations required to put a micrometer in con- 
dition are as follows: Adjust the nut to take up any 
backlash that may be present in the screw; lap the 
measuring surfaces flat and parallel; set the micrometer 
to a correct zero 
reading; and re- 
cord the errors 
at 1 in., and at 
several interme- 
diate points. The 
backlash, or 
looseness of the 
screw, must be 
taken up before 
any lapping is 
done on the 
measuring sur- 
faces, because a 
wabbly spindle 
will cause 
rounded edges 
on the measuring 
surfaces when 
the lapping is 
done. The laps 
required are flat 
disks, having the 
two opposing 
surfaces flat and 
parallel to within 
0.00001 in. Ma- 
chine-steel disks 
1i in. in diam- 
eter, and *% or + 
in. thick, have been found suitable for this work. The 
lapping surfaces of the disks should not have grooves or 
scores, since these marks collect coarse abrasive. A 
smooth lap is easily cleaned, and can be used either for 
rough or finish lapping. 

The lap is inserted in the micrometer as at A in the 
illustration, and the spindle is screwed down with 
slightly more than the ordinary measuring pressure. If 
the micrometer has a spindle lock this is set, otherwise 
the spindle is held stationary with the fingers. The 
lap is then moved between the measuring faces, giving 
it a back and forth circular motion. It is better to pull 
the lap rather than push it, to prevent rounding the 
edges on the measuring surfaces. Use all portions of 
the lap in order to secure even lap-wear. A few strokes 
of a dry lap will polish the high spots of the measuring 
surfaces, and indicate at once just how much the 
surfaces are worn. 

The lapping may now proceed, first with a lap % in. 
thick, and then with one + in. thick. The object of 
using laps of two thicknesses, is to secure measuring 
surfaces that are at right angles with the axis of the 

















Micrometer lap and ball tester 
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spindle. The micrometer surfaces may be lapped with 
one lap, say the j-in. size, so that the surfaces are paral- 
lel, but at an angle to the axis of the spindle, at read- 
ings of zero, 0.025, 0.050, and all like positions of the 
spindle, including the 0.250-in. reading. But if the 
spindle is moved a half turn, as at 0.0125 in., 0.0375 in., 
and like positions, including 0.1875 in., further lapping 
with the %-in. lap will correct this condition. ’ 

Rough lapping doés not mean using a coarse abrasive, 
since the surfaces to be lapped are of small area, and 
are usually only one or two ten-thousandths of an inch 
out of true. A fine flour of emery, aloxite, alundum, or 
the equivalent, may be used with kerosene as a lapping 
medium. Usually one or two dozen strokes of each lap 
for rough lapping®will be found sufficient. 

For finish lagiping, the laps may be wiped clean and 
used dry. If’a high mirror finish is desired, the very 
finest lapping powder obtainable may be applied to the 
laps with alcohol. The laps are used until the alcohol 
has evaporated, and the final finishing is then done with 
a dry lap. 

Lapping may be accomplished by holding the microm- 
eter in the right hand, as is done in measuring work, 
and manipulating the lap with the left hand. The 
writer has found it convenient to hold the micrometer 
in a vise, holding the spindle stationary with the left 
hand, and moving the lap with the right hand. Care 
must be taken not to distort the micrometer frame, as 
in so doing the measuring faces will be lapped parallel 
when out of their true alignment. If the micrometer 
is held at the outside of the frame, between leather and 
vise jaws, there is little danger of distorting it. 

The flatness of the anvil and spindle can best be tested 
with an optical flat, which will show light-wave inter- 
ference bands; or, better still, with an optical parallel, 
which will test both flat and parallel correctness to 
units of millionths of an inch. If an optical flat or 
parallel are not ayailable, a good idea of the perfection 
of the measuring faces may be obtained with the ball 
tester shown at B. The ball tester has a ¥%& in., and a 
+ in. steel ball. On inserting either ball between the 
faces of the micrometer, the same feel should be ob- 
tained anywhere between the faces. An error as small 
as 0.00001 in. can be detected with the ball tester, and 
by feeling around with the tester it may be found that 
the faces are high in the center and low on the edges, 
or that they are not parallel. 

After an inspection for accuracy of faces, the microm- 
eter should be set to correct zero reading and tested 
with gage blocks. For this purpose a set of combina- 
tion gages of 0.0625, 0.125, 0.250, 0.500, and 1.000 in. 
is recommended. 

If the foregoing suggestions are followed, a microm- 
eter can be reconditioned in 15 min. No difficulty 
should be encountered in securing mirror-like surfaces 
on the measuring faces, or in securing a degree of 
accuracy of one hundred-thousandth of an inch, 





Clamps That Draw the Work 
By I. B. RIcH 


It frequently happens that we want to use a clamp 
that will tend to draw the work against the bedding 
points in a fixture. One method of doing this is shown 
herewith, from the shop of the Rickenbacker Motor 
Company. 

The outer ends or clamping surface of the clamps are 
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A clamp that draws the work against the fixture 


serrated at A, while the back ends rest on the inclined 
surfaces, as at B. The inner ends of the clamps back 
up against plugs, as at C. Drawing down on the bolts 
D, forces the inner end of the clamp down the inclines 
and draws the work against the face of the fixture. 





Quick-Operating Jig Clamps 
By HENRY C. FRANCIS 


A good example of quick-acting jig clamps was 
recently found in the Toledo, Ohio, shops of the Willys- 
Overland Co. and is illustrated herewith. Each clamp 
as at A, fits loosely between the sides of the blocks B 
and is roughly adjusted to the work by means of the 
cross-handled nut C. 

At the back of each clamp is a lever D, having a cam 
on its inner end. After the nut C has been adjusted 














A quick-acting jig clamp 


to bring the clamp to approximately the correct posi- 
tion, the cam on lever D makes the final clamping quick 
and easy. The job is boring the ends of the intake 
manifold of Overland-six, the hole being bored with the 
core drill shown. 
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Simple Milling Fixture for Round Work 
By JOHN STRAMA 


The milling fixture of simple design shown in Figs. 1 
and 2, was designed for milling the slot in the plunger 
shown in Fig. 3. The work was to be done in large 
lots, the material being 1-in. round, cold-rolled steel. 
The slots are 4 in. wide and 1% in. deep. 

Since the diameter of the material varied about 0.001 
in., clamps, screws or other adjustable parts would 
ordinarily be necessary to the proper holding of the 
work, which would make the tool complicated, expensive, 
and slower in operation, while the fixture here described 
can be handled quite rapidly. 

The construction of the tool will be understood upon 
referring to Fig. 2. The member A is secured by fill- 
ister-head screws and dowel pins to the shoe or base B, 
while the member C is attached to A, by six hexagon- 
head machine screws, and is provided with 20 holes to 














Fig. 1—The fixture 


receive the same amount of pieces to be slotted. Upon 
examination it will be seen that member C has a num- 
ber of slots, two from each hole, and running toward the 
outer edge, which make it flexible enough to apply equal 
pressure to each piece. 

In operation, the six screws are loosened and the 
member C is forced outward by the pressure of the 
springs D opening the holes to receive the cold-rolled 
pieces. After the holes have been filled, the six screws 
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Fig. 2—Construction of the fixture. Fig. 3—The work 


to be milled 


are tightened by a socket wrench. A cover plate or 
light gage (not shown) and having 20 holes, is placed 
over the pieces to keep out the chips. The milling cutter 
is of high-speed steel and the maximum speed and feed 
are applied. 
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Properties of Alloy Steels 











An alloy is a solidified solution of two or more 
metallic substances. Alloy steels are steels contain- 
ing one or more metals in addition to the iron, and 
sometimes one or more non-metallic elements other 
than carbon. These elements give to the steel cer- 
tain distinctive properties. The metals may be 
either mechanically mixed, or in chemical combina- 
tion. 

An alloy may have a greater or a lesser density 
than the mean of its constituent metals, but is always 
harder than the hardest of its constituents. As a 
rule an alloy is not as malleable as the pure metals 
contained in it. In all cases the total shrinkage is 
less than that of the component metals. The metals 
commonly employed in making alloy steels are: man- 
ganese, nickel, chromium, vanadium, tungsten, 
molybdenum, cobalt, uranium, and silver. 


Manganese Steel—This alloy contains from 6 to 
20 per cent, usually about 14 per cent, of manganese 
with less than 1.5 per cent of carbon. Manganese is 
a very brittle metal, and the resulting alloy with steel 
is extremely hard, strong, and tough, offering a high 
resistance to wear. Manganese steel is usually cast 
to form, but it can be forged at a yellow heat. It is 
difficult to machine, but can be partly softened by 
quenching from about 1830 deg. F. The hardness is 
restored by heating to about 1380 deg. F., and cool- 
ing slowly in the air. Manganese steel is used for 
rails, frogs, crossings, lips and teeth of dredge 
buckets, jaws of crushing machinery, car wheels and 
tires, and armor. 

Nickel Steel—Nickel steel ordinarily contains 
from 2.75 to 4.5 per cent of nickel, and from 0.20 
to 0.40 per cent of carbon. Nickel raises the elastic 
limit and tensile strength of steel, lowers the critical 
point, and increases the toughness. Nickel steel re- 
sists corrosion better than ordinary steel, and this 
property increases with the nickel content. Nickel 
steels are made with elastic limits up to 120,000 lb. 
per sq.in. It is used for guns, armor plate, struc- 
tural steel, axles, shafts, crankpins, and similar parts. 

Chrome Steel—This alloy usually contains from 
1.0 to 2.5 per cent of chromium, with from 0.8 to 2.0 
per cent of carbon. Chromium increases the elastic 
limit, the ultimate strength, and the hardness. Up 
_ to 1 per cent of chromium has little effect on steel, 

but with 1 per cent of carbon and 2 per cent of 
chromium great toughness is attained. Low-carbon 
chrome steels can be forged with as high as 12 per 
cent of chromium present, but the alloy becomes 
brittle as the carbon increases. The steel is ex- 
ceedingly hard when quenched in water. Chrome 
steel is used for armor piercing shells, locomotive 
springs, axles, cutlery, files, and tools requiring 
great hardness. The so-called non-corroding steels 
derive their resistant property from the addition of 
about 15 per cent of chromium. 

Vanadium Steel—Vanadium is a hard white metal 
used as a purifying, or deoxidizing, agent in making 
steel for a great variety of purposes. When a small 


percentage of vanadium is combined with chromium 
and manganese in steel the resulting alloy has a very 
high tensile strength and elastic limit, Vanadium 
alloy steels are employed for crankshafts, propeller 
shafts, axles, locomotive frames, armor, guns, and 
machine parts. Vanadium is used in steel either 
alone, with nickel, or with chromium. It makes 
nickel steel more homogeneous, and decreases the 
fragility. It is seldom used with more than 8 per 
cent of nickel. The addition of from 0.15 to 0.25 per 
cent of vanadium to chrome-steel counterbalances 
the extreme hardness of the chromium and produces 
an alloy more capable of being machined. 

Tungsten Steel—Tungsten melts with great dif- 
ficulty, but readily unites with steel. It is a heavy, 
hard metal and its effect is to make the alloy steel 
intensely hard and brittle. Tungsten steel is diffi- 
cult to forge, and cannot be welded when the tung- 
sten exceeds 2 per cent. When the tungsten content 
is high, the alloy can be worked only with great 
difficulty. Tungsten steel is worked at a red heat, 
but it is usually cast in the form of tools, and ground 
to the desired form. The addition of tungsten to 
steel produces a close and uniform structure. Tools 
made from the alloy can be ground to a fine edge and 
will not become dull when the tool becomes red hot. 
High-carbon tungsten steel retains a high magnetism, 
and is used.for making permanent magnets. Self- 
hardening steels are alloys with from 5 to 8 per cent 
of tungsten. 

Molybdenum Steel—Molybdenum is a silver white 
ductile metal, and its effect on steel is between that 
of tungsten and chromium. The addition of molyb- 
denum to chrome-steel improves the physical quali- 
ties as a forging steel. 

High-Speed Steels—An unlimited number of com- 
binations of steel alloys can be made by adding one 
or more of the above metals to steel. Much experi- 
menting has been done with these alloys, and the 
field is being continually developed. The so-called 
“high-speed” steels derive their properties from 
selected combinations of several metals. Tools made 
from these steel alloys can be ground to a fine 
edge, are capable of taking deep, fast cuts, and may 
heat to a dull red under the cut without being dulled. 

Cobalt, uranium, titanium, and silver are also used 
in “high-speed” and special tool-steels in addition to 
the above metals. Other properties are also obtained 
by adding one or more non-metallic elements such as 
silicon, phosphorus, and sulphur. Silicon increases 
the hardness and ultimate strength of steel. Sul- 
phur decreases the ductility of steel, and if used in 
amounts much above 0.06 per cent causes “red short- 
ness,” or brittleness at red heat. Phosphorus in- 
creases the strength of steel, but in quantities in ex- 
cess of 0.07 per cent makes the steel very brittle and 
incapable of resisting shocks or blows. A typical 
high-speed steel analysis is as follows: Iron, 68.79 
per cent, carbon 0.51, manganese 0.26, silicon, 0.14, 
phosphorus 0.02, sulphur 0.04, chromium _ 7.08, 
tungsten 22.68, and molybdenum 0.48 per cent. 
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Questions of a Practical Nature will be answered 
in these columns 


Using Scrap in the Cupola 


Q. We have an opportunity to buy regular quantities 
of scrap iron, and are considering using it in our 
cupola. What would you consider a fair proportion to 
use with commercial pig iron? 

A. The proportion will depend partly on the quality 
of the scrap iron, and partly on the quality of castings 
you wish to obtain. In ordinary practice we would set 
30 per cent as a maximum, but if the scrap is miscel- 
laneous iron that may have been remelted many times, 
or chilled wheels, you would probably find that you 
could not obtain the desired results without cutting 
much below that amount. 

In any case, do not use the scrap as it comes, but 
select a proportion of each variety for mixing, so that 
all of your runs will be approximately alike. You might 
try 15 or 20 per cent of average selected scrap as a 
mixture with your pig iron, and after testing your cast- 
ings, build the proportion up gradually. 

——$—__ 


Basis for Fitting Parts 


Q. In the matter of a working or free fit of circular 
parts, will you please advise if it is correct to make the 
male part to the standard size, with the female part 
made to suit, or should the reverse be the correct 
procedure. 

A. The A.S.M.E. Standards’ Committee bases its 
allowances on the proper, or standard, size of the hole. 
the hole is first made to the proper size, taking into 
consideration any determined tolerances, and the plug is 
then fitted to the hole, using the “fit” allowance. 

ir 


Loss of Air Pressure 


Q. We have been experiencing difficulty from too 
great a drop in pressure in our compressed air system. 
We have underground piping bringing the compressed 
air to our machine shop, a distance of about 500 ft. 
from the compressor. We are losing as much as 20 lb. 
from an initial pressure of 75 lb. per square inch. What 
is your advice in the matter? 

A. There may be several reasons for such an exces- 
sive drop in pressure. Your transmission pipe may be 
too small, or it may be that you are not cooling the air 
sufficiently before sending it through the system. But, 
lacking details, we are more inclined to think that if 
your compressor and transmission pipes were installed 
according to original specifications, you have probably 
placed too great a load on the compressor by adding 
air tools or furnaces. If this is the case it will be 


necessary for you to put in a compressor of greater 
capacity, or else install an auxiliary compressor to take 
part of the load. We advise checking the total air con- 
sumption of the air tools on the system against the 
rated capacitv. 


Returning Tools to the Storeroom—Discussion 
By R. B. WILLIS 


I was interested in the answer to the question on 
page 802, Vol. 64, of the American Machinist, on how 
to get employees to return tools to the storeroom. It is 
a good answer, and ail it said is true. It is, then, in a 
spirit of fellowship that I venture a sort of warning 
that troubles do not disappear with the establishment 
of a checking system and a locked toolcrib. 

Many shops doing both job and manufacturing work 
would find six checks not enough for each workman. 
Ten checks for each, and possibly twenty for some of 
the leading workmen, will save trips to the tool room, 
and justify investment in enough more small tools to 
give out. 

Never to permit workmen to enter a toolroom is right 
in theory. Yet this rule will sometimes be broken if it 
will save a workman’s time to grind a cutter, for 
instance, rather than to wait until the attendant can 
get time for it between calls to the window. 

The numbered check shows where the tool went, but 
doesn’t show who borrowed it from the first man, nor 
who else borrowed it from the borrower, nor where it 
now lies, forgotten. 

This brings us to the question of responsibility for 
tools while out on check. If we find it inexpedient to 
charge in money for lost tools, we may decide about 
how much time we are willing to have the workmen 
spend in hunting for them. Not much seems left to 
us except the gesture of charging up the lost tool as a 
demerit against the workman. This will worry him 
a lot, perhaps. 

The fact is that in many shops a man has to spend 
much of his time just watching tools, unless he could 
get them all into his pockets. It ought to be safe to 
lay down a drill and a tap wrench, but it is not. No one 
intends to steal the tools, but the effect is much the 
same. 

We shall be disappointed if we expect the toolroom 
attendant to spot every damaged tool as it is returned 
to the crib. The costly micrometer may be seriously 
damaged in ways that the attendant cannot take time 
to discover, especially when other men are waiting for 
tools. Then there is the man who thinks a tool becomes 
his personal property if the attendant cannot find his 
check, and the man who thinks that the attendant is to 
blame if he goes ahead drilling #3 holes without know- 
ing or caring after asking for a #@? drill. 

The last requirement, a capable man to run the tool 
crib, is perhaps the hardest to fulfill. A man who can 
do the job well and will stay on the job is something 
rare. He takes more abuse than a baseball umpire, if 
only because he puts in more hours per day. Let’s not 
forget to pay him well enough to keep him, even up to 
the machinist’s rate. 
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Technical Abstracts 
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The Are-welding Load 


In general, the conception of arc 
welding as a load is formed in terms 
of the current and voltage at the arc 
that is causing the welding to take 
place. These range from 100 to 800 
amperes, and from 20 to 40 volts, 
and are supplied to the are from 
some direct-current source, usually a 
special welding motor-generator set. 

Obviously the load factor will tend 
to have a more beneficial effect on 
the power factor of the welding load 
when multiple-operator sets are used 
than when a larger number of single- 
operator sets of equivalent total out- 
put are in operation. Welding loads 
are inherently of a fluctuating char- 
acter. At best the load imposed by 
one welding arc is suddenly applied 
and as suddenly removed. However, 
the maximum variation is ordinarily 
so small compared to the total load 
on a feeder that its effect is neg- 
ligible. In case that a number of 
welders are at work either with 
single- or multiple-operator ma- 
chines, the diversity factor can be 
depended upon to spread the peaks 
into a comparatively uniform load. 

The rapid development and in- 
creasing use of automatic welding 
machines has brought about a 
greater demand for large sets of the 
multiple-operator type that may be 
driven either by induction motors or 
synchronous motors. W. L. Warner 
in the General Electric Review, May, 
1926. 





Rust Prevention 


H. L. Meurer discusses the paint- 
ing, sherardizing, galvanizing, etc., 
of steel objects and shows, partly on 
the basis of American investigations, 
that all these methods of protection 
are very imperfect. In fact, it ap- 
pears that almost every one of them 
involves certain peculiarities which 
a while after the application may 
cause accelerated rusting. The one 
form of rust protection that the 
writer thoroughly approves of is a 
sprayed-on zinc coat followed by a 
coat of paint. The spraying should 
be preceded by sand blasting. He 
shows by diagrams and micro- 
photograps that in the case of this 


gj 





combination the porosity of the zinc 
coat provokes an inter-lacing of 
zinc and paint layer to such an ex- 
tent that even the inevitable fine 
cracks of the paint layer will hardly 
be able to expose the iron or steel 
to attack.—Zeitschrift des Vereines 
Deutscher Ingenieure, April 3, p. 461. 





Individual or Group Drive 
Dr.-Eng. H.v Neuenkirchen pub- 
lishes a most comprehensive study of 
group drive versus individual drive. 
In general, his summaries convey the 
impression that individual drive is 
always economically superior. The 
degree of superiority, however, de- 
pends on the machine utilization, the 
loads on the individual machines, the 
size of the group and the power of 
the machines. Also the gain passes 
through maxima and minima. There 
appears, for instance, to be a cer- 
tain medium range of power and 
group size where the gain is greater 
than with extremes in any one direc- 
tion.— Maschinenbau, April 1, p. 300. 





Grinding Locomotive Parts 


Locomotive repairing is becoming 
more and more standardized. By 
proper departmentalization, worn or 
defective material may be handled 
by a reclaiming department, and the 
actual reconstruction of the locomo- 
tive may then take place with stand- 
ardized parts. Illustrating this 
method of procedure is that of guide 
bars. For the rebuilt locomotive the 
units are either made up new from 
the forgings, or are ground down to 
size from larger worn out bars. 

Generally speaking, grinding op- 
erations have been slowly adopted in 
railroad repair shops. Next to the 
grinding of guide bars the grind- 
ing of worn parts of the valve gear 
mechanism probably constitutes the 
more frequent abrasive operation. 
In some locomotive repair shops re- 
grinding cylinders is common prac- 
tice. Another form of grinding tool 
found in many departments is the 
pneumatic hand portable grinder 
which is used frequently for taking 
off the sharp edges of the main rods. 
Herbert R. Simonds in Abrasive In- 
dustry, May, 1926, p. 138. 


Co-Partnership 


The first principle of “co-partner- 
ship” is as old as human nature. It 
is that the normal average man will 
work harder and better for himself 
than he will for any master. Give a 
man a sense of proprietorship, or 
part ownership in the business in 
which his days are spent and he will 
view his working hours in quite a 
different spirit than that crystal- 
lized in the phrase “that he has no in- 
tention of sweating himself to make 
the boss a millionaire.” It gratifies 
his spark of ambition if he can see a 
direct reward for his efforts. 

It is a common complaint that in- 
dustry is looked upon today too ex- 
clusively as a business proposition; 
as an affair of dividends and not as 
a human concern in which the well- 
being and happiness of all engaged 
in it are the constant thought of 
those who have control. British in- 
dustry is already far too heavily 
handicapped in any new scheme 
which, whatever advantages it may 
hold out to one section of those en- 
gaged in industry, is not actively 
creative of economic wealth. If an 
advantage in the distribution of the 
national dividend is pushed too far, 
it may re-act on the production by 
injuring the efficiency of some one or 
more of the parties engaged as 
agents in that process. Industry can 
be crippled for example, by labor de- 
manding from it a higher return 
than the industry can stand. In the 
co-partnership plan the employee 
must be given a reward outside and 
in addition to the standard rate of 
wages in his trade. To get better 
results, it is necessary to carry the 
scheme a step further and to pro- 
vide that some part of the bonus 
shall be paid, not in cash, but in 
some form of claim upon the busi- 
ness and its assets. The best form 
is that a proportion of the bonus, 
usually one-half, shall be distributed 
in the form of ordinary shares in 
the business itself, ranking with the 
original shares issued to the public 
and carrying like rights. Colonel 
J. H. Boraston in Journal of the 
Royal Society of Arts (England), 
April 30, p. 562. 
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Internal Standards 


OW far will a standard get if the “Big Boss” 

does not interest himself in seeing that it 
is adopted and developed? The answer, of course, 
is “not very far.” This was the big point made 
by James E. Gleason in his paper on Internal 
Standards before the National Machine Tool 
Builders’ Association. It is a point that has been 
rather generally overlooked or ignored by the 
engineering societies and explains why so much 
of their extremely valuable standards work has 
been wasted. For a standard that is never used 
is not worth the paper on which it is printed. 

The machine tool field is a particularly fertile 
one for the kind of standardization advocated by 
Mr. Gleason, where the men with the authority 
sit down around a table and decide what shall be 
done after their engineers have made the neces- 
sary preliminary technical analysis. Why not 
begin, as Mr. Gleason suggested, with a standard 
list of speeds for single-pulley-drive machines 
instead of the almost infinite variety now in 
vogue? The trend to individual motor drive for 
machine tools is strongly developed. If a range 
of standard speeds could be adopted, standard 
motor sizes and standard gear reductions would 
be possible and the price advantage to machine 
tool builders would be immediate and appreciable. 

The trouble is that most companies have never 
really studied the standards problem and the 
results possible in the way of reduced costs. If 
the head of the company is doubtful of the value 
of general standards let him start in on his own 
outfit giving his engineers free rein to do the kind 
of work done at sudh plants as the General Motors 
plants, the General Electric plants, the Gleason 
Works, the Morgan Construction Co. and others. 
When he has given that phase of the standards 
movement a fair chance he will surely be ready 
to get together with other manufacturers on 
general standards. 





W ages 
HAT wages should not be cut except as a 
last resort is the principle announced by 
American business as its reply to the statement 
_of policy made by the American Federation of 
Labor at its last conference. At least, this prin- 
ciple was put forward in an address before the 
Department of Manufacture meeting of the 
Chamber of Commerce of the United States and 
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it met with hearty indorsement, in the discussion 
that followed, by industrial leaders from all parts 
of the country. 

It is not to be expected that all employers will 
adopt the principle at once although the most 
progressive ones have realized its validity for 
some time. There are reactionary employers just 
as there are reactionaries in the ranks of labor 
who are still convinced of the soundness of the 
old doctrine that limitation of individual output 
makes jobs for more men and hence a living for 
all. The labor leaders will have their hands full 
in trying to line up some of the unions that still 
adhere to the European idea. 

Nevertheless, it is an encouraging evidence of 
the consciously co-operative spirit remarked by 
Secretary Hoover that business leaders publicly 
acclaim the principle that prosperity and high 
wages go hand in hand, and that labor leaders 
abandon the output limitation theory. 

High wages, on which prosperity can be based, 
imply increased production on the part of the 
worker—in other words, payment on results 
rather than on time put in. For, to maintain a 
prosperous condition a business, a community or 
a nation must produce more than it consumes. 
And, too, the worker of today must be provided 
with machinery that will enable him to multiply 
his own efforts by adding to them the harnessed 
forces of nature. 





Does Copying Develop an Industry? 


MITATION may be the most sincere form of 

flattery, as has been said, but nothing is less 
conducive to friendship or peace of mind. Build- 
ers of machines are constantly finding that ideas 
which they believed to be original with them are 
being utilized in other machines. Where these 
machines compete for business the result does not 
tend to promote a kindly feeling toward the one 
who copies. 

On the other hand some contend that this 
copying in any line advances the art, both by 
raising the general average of product and by 
widening the use of such devices. And in many 
cases it would require the wisdom of a Solomon 
to determine where the idea really originated. 

Some builders of high class machines rely less 
on patents to protect against being copied than 
on their experience in producing a higher quality 
of product that consistently gives excellent satis- 
faction. They know that in most cases other 
ways can be devised to accomplish the same re- 
sults and that the genius of good design is not 
confined to any one man or shop. With this in 
mind some look at the copying and adopting of 
ideas as a part of the natural development of any 
industry and refuse to become unduly excited 
over it. 
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Warner & Swasey Universal Turret Lathe, 
Heavy-Duty, No. 3-A 


A heavy-duty universal turret 
lathe, with 74-in. bar capacity, and 
incorporating several improvements, 
has been brought out by the Warner 
& Swasey Co., Cleveland, Ohio. The 
machine is designed for great driv- 
ing power, sturdy feeds, and high 
rigidity. In addition, the design in- 
cludes a protection of the ways from 
grit and cutting lubricant. By 
means of this protection, the align- 
ment of the ways, an indispensable 
feature for accurate work, is main- 
tained in harmony with the perform- 
ance of the other machine members. 

The heavy-duty machine, No. 3-A, 
is shown in Fig. 1, and a detail of 
the head in Fig. 2. It is universal 
for either bar or chucking work, but 
the bar capacity and the swing have 
both been materially increased. For 
bar work the capacity through the 
chuck is for 74-in. round bars, with a 
turning length up to 39 in. The 
maximum swing over the ways for 
chucking work is 25} in., and the 
square turret carriage clears a 
diameter of 18 in. The hexagon tur- 
ret carriage has a_ longitudinal 
movement of 48 in., while the square 


turret has a cross travel of 12? in. 
All of the advantages claimed for 
the smaller capacity 3-A_ turret 
lathes are retained in the heavy-duty 
3-A. The design permits the tak- 
ing of combined cuts from the hexa- 
gon and square turret at the same 
time. 

The way-covers completely inclose 
the ways of the bed. The ways 
of the machine are always covered, 
regardless of the simultaneous op- 
eration of the hexagon turret and 
the square turret in different posi- 
tions along the bed. This improve- 
ment is considered to be of great 
importance because with it the ways 
maintain the original accuracy of 
the machine for a long period of 
time. Grit, chips, and cutting lubri- 
cant are prevented from reaching 
the surface of the ways, and the wear 
from the continual dropping of chuck 
wrenches or other tools is avoided. 

The construction of the way- 
covers is shown in the illustration, 
Fig. 3. The pressed steel main top 
cover A runs the entire length of the 
ways, passing through an inverted 
V-slot in the square turret carriage. 


The main top cover is fastened to 
the hexagon turret saddle, thus mov- 
ing independently of the square tur- 
ret carriage. 

The left, or free, end of the main 
top cover is supported by the main 
cover support B, a heavy cast iron 
member attached to the square tur- 
ret carriage and moving with it. 

















Fig. 2—Details of the head 


This support provides solid metal be- 
tween the main top cover and the 
ways, so that heavy chucks can be 
mounted, or heavy work gripped, 
without damaging the way-covers. 
In order to prevent chips from work- 

















Fig. 1—Warner & Swasey Universal Turret Lathe, Heavy-Duty, No. 3-A 
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ing up underneath of the main top 
cover in the space between the hexa- 
gon turret saddle and the side car- 
riage, a lower way guard, C, is pro- 
vided. This guard is attached to 
the right side of the square turret 
carriage, moving with it and passing 
into a slot in the hexagon turret 
saddle. 

The rear way at the back of the 
machine is protected by a heavy 
rolled cover that rests directly on 
the ways, and passes through a tun- 
nel at the back of the all-geared head. 
Two shorter covers are also added at 
the back of the hexagon turret 
saddle to prevent chips from drop- 
ping off the tools onto the rear ways. 

To provide a reliable method of 
lubrication when the ways are in- 
closed, the square turret is fitted with 
an oil plunger pump that can be filled 
with an ordinary oil can. Oil is then 
fed with pressure to the ways. 

To provide accurate alignment 
for heavy duty work, the turret is 
clamped to its seat by means of a 
patented binding mechanism. This 
mechanism has a split ring with a 


Another important feature claimed 
for the machine is the wide range 
of feeds and speeds. The hexagon 
turret is equipped with sixteen 
feeds, either forward or reverse, 
eight of which are obtained by levers 
conveniently located in the turret 
apron. An additional lever operates 
a doubling gear located in the gear 
box at the head end of the machine, 
thus giving a range of feeds of from 
0.005 in. to 0.167 in. per rev. of the 
spindle to suit any diameter within 
the capacity of the machine. The 
square turret provides sixteen longi- 
tudinal and sixteen cross feeds for 
the carriage. These may be operated 
either forward or reverse. 

The machine has sixteen spindle 
speeds readily controlled by levers 
on the head. The all-geared head is 
designed to give ample power 
through a series of broad-faced alloy- 
steel gears. These gears run in oil, 
while flood lubrication is provided 
for the entire head. The front and 
back shafts, and also the drive shaft, 
run on taper roller bearings with ad- 
justment for end play. This feature 
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Fig, 3—Warner & Swasey Turret Lathe Way-Covers 


double taper, which hugs the taper 
on the saddle and turret, respec- 
tively. A single lever is employed 
for operating the ring through a 
right- and left-hand thread, thus 


tightly binding the two members to- 
gether. 


makes possible a narrow head in 
front and rear, and increases the 
power efficiency. 

The spindle is made from a solid 
hammered billet of special hard steel. 
The spindle nose is threaded for 
fastening the chuck securely to the 


spindle, but the pilot is tapered in- 
stead of being straight, giving 
greater rigidity and permitting re- 
dressing of the taper in case of wear. 
Starting, stopping, and reversing the 
machine are done by means of a 

















Fig. 4—Warner & Swasey Universal 
Turning Tool 


duplex clutch placed on the back- 
shaft, having bronze and steel fric- 
tion members. 

The bed of the machine is designed 
to absorb the maximum torque of 
the head, giving great rigidity with- 
out unnecessary bulk. The head is 
cast solid with the bed. The square 
turret carriage is anchored.to a third 
rail at the lower front of the bed, so 
that the cross-slide does not have to 
reach across the ways for rigid 
anchoring. This arrangement per- 
mits the spindle and turrets to be 
brought close to the bed without cut- 
ting down the swing. The carriage 
of the square turret is mounted on 
the front “V,” and is gibbed to a 
lower bearing on the front of the bed. 

A power actuated rapid traverse is 
provided for moving the turret to 
and from its working position. This 
power traverse can be arrested at 
any point. At the end of the re- 
turn stroke the power feed is auto- 
matically disengaged. The turret 
feed is engaged by levers in the 
saddle apron. The feeds are auto- 
matically disengaged by adjustable 
stops on the roll. These stops can 
be set quickly within accurate limits. 

A geared oil pump is coupled di- 
rect to the traverse drive shaft, and 
delivers the coolant at the rate of 
six gal. per min. When the machine 
is supplied with motor drive the 
motor is mounted on a vertical plate 
at the rear head-end leg, making a 
compact mounting. 

The tool equipment supplied for 
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either chucking or bar work is de- 
signed with the idea of rigidity and 
convenience. The standard bar 
equipment consists of a 22-in. three- 
jaw scroll chuck, a ratchet bar-feed 
with work support, two universal 
turners, a chamfering tool, a short 
and a long flanged. toolholder, and a 
3-in. automatic opening diehead. An 
idea of the construction of the tool 
equipment is obtained from the illus- 
tration, Fig. 4. In the design of the 
tools attention has been given to the 
prevention of interference between 
the hexagon turret tools and the 
square turret tools, thus giving full 
advantage of the capacity of the ma- 
chine for combined and multiple 
cuts. 





Buffalo Universal Iron 
Workers With Built-In 
Copers 

The Nos. 4 and 14 universal iron 
workers, manufactured by the Buf- 
falo Forge Co., 448 Broadway, Buf- 
falo, N. Y., and one of which has 
been previously described: on page 

















Buffalo Universal Iron Workers 
With Built-in Coper 


442, Vol. 61, of the American 
Machinist are being supplied with 
built-in copers, as illustrated. The 
universal iron worker is one of the 
“armor-plate” line made by the 
company. 


The coper will work on angles, 
I-beams, T’s, channels, Z’s, plates and 
flats, as well as other rolled shapes. 
The machine itself is also supplied 
with the regular punch, shear and 
bar cutter. The coper is built on 
the punch end of the machine, as 
shown in the illustration, and is op- 
erated by the same controls, either 
hand or foot, as the punch. The 
pedal control permits the use of both 
hands for manipulating the work. 
The built-in coper makes it unneces- 
sary to interchange the coping tools 
with the standard punching tools, as 
required with the ordinary coping 
attachment. A_ sheet-steel cover 
guard, not shown in the illustra- 
tion, is provided to fit over the coper 
in order to protect the worker. 

The No. 4 coper will handle 5-in. 
channels, 6-in. beams, and angles 
8x3x%s-in. The coper for the No. 14 
machine will take 6-in. channels, 7-in. 
beams and 3x3xi-in. angles. It is 
claimed that only one cut is required 
for full depth on all sections. 

The built-in coper cannot be sup- 
plied for machines previously manu- 
factured since the design of the 
punching head has been changed. 


——»_———— 


Millers Falls Electric Drill 


The Millers Falls Co., Millers Falls, 
Mass., has brought out an electric 
drill for universal service where a 
light and compact tool is required to 
drill holes up to +} in. in diam. in 
metal. Larger sizes are in process 
of development. 

The body of the tool is of alumi- 
num. The motor is universal, and 
runs on either direct or alternating 
current, the latter of any frequency 
up to 60 cycles. Motors are fur- 
nished for 110 or 220 volt circuits. 
The armature shaft runs upon ball 
bearings and the drill spindle is 
fitted with a ball thrust bearing. 
Grease lubrication is provided for all 
bearings and for the heat-treated, 
alloy steel gears. 

A special Cutler-Hammer switch 
in the pistol grip is actuated by a 
trigger that is held down by the fin- 
ger of the operator while the tool is 
in service. When it is laid down 
the motor stops automatically. 

A feature of this drill is in the 
mounting of the pig-tail brushes 
from the outside of the housing. By 
withdrawing two screws, the brushes 


may be removed for inspection or 
renewal without disturbing any elec- 
trical connections. 

The tool is furnished with a Jacobs 
chuck to hold drills up to + in. in 
diam. The drill spindle is offset so 

















The Millers Falls electric drill 


that holes may be drilled to within 
18 in. of a parallel obstruction. 

Eight feet of rubber covered cord 
and an armored attachment plug are 
furnished with each tool. The weight 
is 5 lb. The length is 12 inches. 





Clark Flexible Coupling 


The flexible coupling shown in the 
accompanying illustration has been 
placed on the market by the Clark 
Controller Co., Cleveland, Ohio. It 
is intended for application to any 
direct-connected load including frac- 
tional horsepower drives as well as 
heavy-duty requirements. 

The couplings consist essentially 
of three pieces: a sleeve and two 

















Clark Flexible Coupling 


abutting hubs. The hubs each have 
four teeth on their circumference 
and the sleeve which extends over 
the two hubs has four teeth facing 
inward to mesh with the teeth of 
the hubs. Eight packing strips of 
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the hydraulic type are inserted be- 
tween the teeth of the sleeve and the 
hub so as to provide a cushioning 
effect. The sleeve is held over the 
hubs by means of keeper and spring 
retaining rings. 

The couplings are made in eleven 
sizes with bores from § to 6 in. in 
diam. for a maximum horsepower 
service, at 100 r.p.m., of from 3% to 
100. The two smaller sizes are made 
from bronze but the others can be 
had in either cast iron or cast steel. 





Naylor Spiral Lock-Seam 
Pipe 

The spiral lock-seam pipe _illus- 
trated is manufactured by the Nay- 
lor Spiral Pipe Co., 1230 East 92d 
St., Chicago, Ill. A strip of sheet 
steel is wound into a spiral shape, 
but instead of riveting, the edges are 
automatically flanged into a 4-ply 
lock-seam laid up on the outside of 
the pipe so as to permit the free and 
easy flow of material in conveying. 
The upper of the two sections shows 
the pipe with a high-carbon steel 
wearing strip for handling abrasive 
materials. The lower type is for 
water, air, gas and non-abrasives. 

The pipe is formed in a continuous 
piece and then cut in the desired 

















Naylor Spiral Lock-Seam Pipe 


sections up to 40 ft. in length. It is 
made from No. 16 to No. 10 gage 
sheets and from 4 to 30 in. in 
diam. Plain, galvanized, painted 
and asphalted pipe may be had. 


Chambersburg Smithing 
Hammer 


The Chambersburg Engineering 
Co., Chambersburg, Pa., has placed 
on the market the smithing hammer 
shown in the accompanying illus- 
tration for service in forge and re- 
pair shops, as an auxiliary to hand 
forging operations. 

The intensity of the blow can be 
regulated from a light tap to heavy 
forging blows. The head of the 
hammer is mounted so that its face 
is always parallel to the anvil. The 
same pedal controlling the blow also 
controls a power traverse for mov- 
ing the hammer so that it can strike 
on any part of the surface of the 
anvil. 

The machine can be operated from 

















Chambersburg Smithing Hammer 


a belt or an individual 24-hp. motor 
mounted on the machine frame. It 
will make a maximum of 218 blows 
per minute. The weight of the ham- 
mer head is 50 pounds. 





Pittsburgh Illuminated 
Brinell Microscope 


The Pittsburgh Instrument & Ma- 
chine Co., 1026 Reedsdale St., N. S., 
Pittsburgh, Pa., is marketing an il- 
luminated microscope, illustrated, for 
measuring the diameter of impres- 
sions made by Brinnell machines. 

The microscope is mounted in a 
vertical tube that is supported by a 
circular base. The aperture in the 
base for viewing the specimen is 
10 mm. in diam. The interior of the 
body tube surrounding the aperture 
is finished in white to increase the 
illumination of the specimen. An 
illuminating lamp is supported from 

















Pittsburgh Illuminated Brinell 
Microscope 


a bracket clamped to the tube and 
the light is directed to the speci- 
men and shielded from the observer 
by means of a reflector. 

The focusing tube carries a Rams- 


‘den eyepiece and a 32 mm. achro- 


matic objective. The tube slides in 
the body and is clamped by means 
of a ring and screw. A 7-mm. 
micrometer disk graduated in tenths 
of a millimeter is provided and the 
eyepiece is focused on this disk. 





Thompson Radius Grinding 
Attachment 


The Thompson Grinder Co., Spring- 
field, Ohio, is marketing a radius 
grinding attachment for its 10x36-in. 
universal grinding machine. The 
purpose of the tool is for sharpen- 
ing the faces, sides and corner 
radii of channeling milling cutters 
such as are used by railroad shops 
for work on side rods. It can also be 
used for grinding radii on other cut- 
ters, including end _ mills. The 
capacity for milling cutters ranges 
from 3} to 10 in. in diameter. 

The cutter is mounted on an arbor 
that has a longitudinal movement in 
a bracket by means of a sliding block 
controlled by a screw. The bracket 
in turn pivots about a stud shank, 
mounted in a housing, so that any 
angle of clearance may be obtained. 
The housing itself slides in dove- 
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Thompson Radius Grinding Attach- 
ment 


tailed guides in a plate and its move- 
ment is controlled by a screw and 
crank. The plate is pivoted to the 


center of a semicircular sub-plate 
and swings in a horizontal plane for 
180 deg. The sub-plate is bolted 
rigidly to the main table of the 
grinder by means of T-head bolts. 

Small end mills can be ground by 
removing the bracket with its round 
shank and inserting in its place an 
arbor having a taper hole in its end 
into which the shank of the end mill 
is inserted. 

The sliding movements are gradu- 
ated in thousandths of an inch, and 
the rotary movements, in degrees. 
A gage is furnished to give the re- 
quired clearance angle. The device 
is universal and flexible. 





“Milwaukee” Milling Machine, No. 4B 


To meet the need of a heavy-duty 
milling machine for use in railroad 
shops and in plants that handle large- 
sized work, the Kearney & Trecker 
Corporation, Milwaukee, Wis., has 
added to its present line a machine 
designated as the No. 4B, and illus- 
trated in Figs. 1 and 2. The machine 
is made in three models—plain, 
manufacturing and vertical types— 
that embody many features intended 
to simplify operation and to offer 
rapidity in handling heavy work. 

The column of the machine is cast 
integral with the base. The drive is 


constant and is _ provided with 
eighteen changes of speed that are 
secured through gearing arranged 
similar to that of other models. 
With the exception of the spindle 
and the three-step idler, the ma- 
chine is equipped with Timken anti- 
friction roller bearings for the 
spindle drive. The bearings transmit 
the power developed by the motor 
or belt to the spindle with a mini- 
mum power loss and with a minimum 
generation of heat within the ma- 
chine. The application of anti-fric- 
tion bearings, made in accordance 


with the trend in machine-tool de- 
sign, is intended to offer an efficient 
drive that is desirable on a machine 
of this size. In Fig. 3. is shown a 
cross-sectional view of the horizontal 
machine illustrating the arrange- 
ment of the bearings and gearing. 

One outstanding feature in the 
machine is the power rapid traverse 
that is provided not only for the 
table but for the saddle and knee. 
The table travels longitudinally in 
either direction at the rate of 150 in. 
per min.; the saddle operates in or 
out at 70 in. per min.; and the knee 
up or down at the rate of 50 in. per 
min. Power rapid traverse has been 
included in all directions so the ma- 
chine can be set up and operated 
with ease, especially when raising 
the table carrying a heavy work 
piece. All power’ rapid-traverse 
movements are conveniently con- 
trolled from the front. 

The clutch for engaging the power 
rapid traverse, Fig. 4, is of the 
multiple-disk type identical in con- 
struction to the main-drive clutch 
located within the column, the only 
difference being that it is smaller in 
size. At A, in Fig. 2, is shown the 
lever for controlling the clutch that 
is located on the right-hand side of 
the rear of the knee. The clutch is 
accessible through a cover plate in 
the same method as the main-drive 
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Fig. 1—“Milwaukee” Milling Machine, No. 4B. 


Fig. 2—View showing opposite side of the machine 
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clutch. Adjustments are made in a 
similar manner. 

The friction clutch for the main 
drive is controlled by the lever next 
to the power rapid-traverse lever in 
the front of the machine. An ad- 
ditional lever working in conjunc- 
tion with it is provided at the left- 
hand side of the column. It is for 
the same purpose, but enables the 
operator to control the clutch from 
a position at the rear of the table 
when working in that location. The 
power longitudinal feed is con- 
trolled by a lever located in the 
center of the saddle. The feed is in- 
dependent of either the cross or ver- 
tical feeds and may be engaged or 
disengaged while either of the other 
feeds are in operation. \A lever 
working in conjunction with this 
control, located under the table on 
the left-hand side of the machine, 
is provided also. 

Lever B is used to start, stop and 
reverse the cross or vertical power 
feed which is selected previously by 
the feed-selector plunger. An ar- 
rangement similar to the other 
levers is provided so its operation 
can be controlled from the rear. 

The feed-selector plunger engages 
in three holes in the pad on the 
front of the knee. The upper hole is 
marked “cross” and the power hole 
is marked “vertical.” When the 
plunger is set in one of these holes 
it serves to lock out the other feed. 
For example, with the plunger in 
the upper hole marked “cross,” the 
feed-control lever starts, stops and 
reverses the power cross feed, and it 
is impossible to engage the vertical 
feed. There is a third hole at the 
left marked “table,” but it is not 
necessary for the plunger to be in 
this hole in order to operate the 
longitudinal power table feed. The 
power longitudinal table-feed lever, 
previously explained, starts, stops or 
reverses the longitudinal power 
table feed independently of either 
the cross or vertical feed. 

The feed-selector plunger must be 
placed in the hole marked “table” 
in order to obtain the full 150 in. 
per min. rapid traverse in the longi- 
tudinal direction. If the plunger is 
in either the “cross” or “vertical” 
hole, the longitudinal power traverse 
to the table is reduced to 70 in. per 
minute. 


The feed plate, attached to the 
end of the feed box, is located at the 
left-hand side of the column. The 
plate indicates the feed in inches per 
minute, according to the positions of 
the upper and lower feed-change 
levers and the feed-change knob. 
The three positions for both the 
upper and lower feed-change levers 
are marked on top of the feed box 
with the letters, A, B, and C. To 
obtain a feed change, the upper and 
lower levers are shifted in the desired 
position and the plunger knob is 
pulled in or out in accordance to the 
feed desired. These changes can be 
made while the machine is in opera- 
tion. Speed changes, however, can- 
not. Eighteen feed changes, ar- 
ranged to work automatically in 
either direction, ranging from 3 to 
25 in. per min., can be obtained. The 
feed box is of the sliding-gear trans- 
mission type. All gears are heat- 
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treated, hardened, and run in oil sup- 
plied by an automatically-flooded 
lubrication system. 

On the right-hand side of the ma- 
chine, a safety clutch is provided on 
the rear end of the upper universal 
drive shaft in front of the universal 
joint. The clutch carries any nor- 
mal or even excessively heavy cut, 
and it will slip only when meeting 
with positive obstruction. This 
feature prevents accidents or a 
breakdown that might occur other- — 
wise. Two powerful coil springs are 
located within the clutch and pur- 
posely there is no means provided 
for adjusting them or to take them 
apart since the clutch is set correctly 
when mounted. 

Two automatic pumps are used in 
connection with the machine. The 
pump for automatically flood-lubri- 
cating the gears and bearings inside 
the column feed box is located on the 
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Fig. 83—Cross-sectional view of the machine 
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left-hand Side of the cdlumn, above 
the filler cap and sight level gage. To 
remove the pump from the machine 
it is necessary only to release four 
cover-plate screws. The cover plate, 
of which the pump is an integral 
part, contains both the intake and 
outlet passages for the oil. When 
the plate is removed, the pump is 
totally disconnected and there are no 
pipe joints to be broken. Fig. 5 
shows the pump being removed. 

The coolant pump is located on the 
right-hand side of the column to the 
rear of the reservoir marked “cut- 
ting compound.” The pump is 
driven by a vertical shaft from the 
feed box and may be made total in- 
operative when milling cast iron or 
other metals that do not require a 
coolant for the cutters. The intake 
and outlet connections for the pump 
are similar to the lubricant pump 
previously described. Both the 
coolant and lubricant pumps have the 
advantage of being within the ma- 
chine, completely covered and out of 

















Fig. 4—Power rapid-traverse fric- 
tion clutch 


the way, yet accessible for replace- 
ment when necessary. 
Approximately 80 per cent of the 
lubrication of the machine is concen- 
trated at three centralized filling 
points, including the automatically- 
flooded lubrication, the splash lubri- 
cation with filling plugs, sight-level 
gage and drain plug that is provided 
for all the rapidly moving parts in 
the rear of the knee, and the wick 
feed oiling of the table and saddle. 
Two oil-well pockets on either side 
of the table-feed control lever at the 
top of the saddle and an oil hole in 
the center of the front edge of the 


table are provided. There are wicks 
running from these oil pockets to the 
various moving parts of the table 
and saddle and also to the flat bear- 
ing surfaces where the table bears 
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Fig. 5—Method of removing pump 


against the saddle and where the 
saddle bears against the knee. There 
are a few other oiling pockets be- 
sides these mentioned that are indi- 
cated by spring caps and pocket 
covers. 

The universal joints for driving 
the main feed shaft and the power 
rapid-traverse shaft are of the self- 
oiling type. The joints are connected 
in a ring consisting of an inner- 
bronze driving ring and an outer 
steel shell. The ring is larger in 
diameter than the universal-joint 
shaft. This construction increases 
the resistance of the joint against 
torsion and provides a _ powerful 
drive. Oiling is provided to the 
joints through an oil passage drilled 
in the body of the joint that leads 
through the pin into the oil groove 
on the inside of the steel ring. 
Pockets within the feed box and the 
splash lubricant chamber in the knee 
provide a flow of oil leading from 
either end of the joint shaft. The 
oil enters the joint fork, after which 
it is carried to the ring by centrifu- 
gal force and thus keeps the connect- 
ing pins properly lubricated. The 
self-oiling universal joint is some- 
what of a departure from the usual 
type of joint. 

The motor pinion, idler gear and 
the gear on the friction clutch are 
provided with ground teeth. They 
are the only ground gears in the 
machine and constitute the first 


three fast Moving gears in the 
spindle-gear train. 

The working surface of the table 
is 19x76 in., but a standard long 
table, giving an increased longi- 
tudinal feed of 52 in., can be pro- 
vided. The table is machined all 
over and has two front and two rear 
return pockets for the coolant that 
have been added in addition to the 
two usual oil pockets at either end. 
The pockets are covered with metal 
screens and steel plates. The long 
steel strip that is used on smaller 
machines to cover the channel at 
the rear of the table has been re- 
placed by a cast-iron partition built 
integral with the table. 

The machine is designed pri- 
marily for motor drive, although 
provision is made for a belt drive. 
The same column is used in either 
case and to change from motor to 
belt drive it is necessary only to re- 
move the rear door of the motor 
compartment and bolt in its place a 
bracket sleeve and pulley. The 
change can be made at any time 
throughout the life of the machine. 
For the standard motor drive, a 
motor is placed with its pinion 
toward the front of the machine. 
This arrangement provides a direct- 
ly-geared drive and enables the 
motor pinion and idler gear to be 
located in the main column of the 
machine where they are automati- 
cally lubricated. The motor in this 
position gives accessibility to the 
brushes. 

The normal range of the machine 
is 42x14x20 in. The weight of the 
machine ranges from 10,800 lb. for 
the plain model to 12,400 lb. for the 
universal model. 





“Garvin” Automatic Tap- 
ping Machine, No. 2-BG, 
Improved 

The “Garvin” automatic tapping 
machine, No. 2-BG, illustrated has 
been improved by its manufacturers, 
the Western Machine Tool Works, 
Holland, Mich. The machine is sim- 
ilar in design to the No. 2-X tapping 
machine described on page 829, Vol. 
60, of the American Machinist, but 
is of larger capacity. 

The increase in capacity is ob- 
tained through the use of back gear- 
ing, which is placed above the for- 
ward-driving friction pulley. The 
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“Garvin” Automatic Tapping Ma- 
chine, No. 2-BG, Improved 


gearing is protected so that the op- 
erator is not endangered. Guards 
are also provided for both the low- 
speed forward drive pulley and the 
high-speed reverse pulley, each of 
which are mounted on roller bear- 
ings. The machine is driven by a 
14-hp. motor, the base of which is 
cast integral with the machine base. 
A positive-drive tap chuck is fitted 
to the lower end of the floating 
spindle. The capacity of the ma- 
chine in cast iron is a l}-in. U. S. 
standard tap or a j-in. pipe tap. The 
maximum depth tapped is 234 in. 
The table can be adjusted 20 in. 
vertically. 


Arcade Lift Truck 


In the accompanying illustration 
is shown the 1-ton lift truck which 
has been placed on the market by the 
Arcade Manufacturing Co., Free- 
port, Ill. 

The truck consists basically of a 
frame in the form of an elbow which, 
at its lower end, carries the axles for 
four wheels 6 in. in diam. and 1§ in. 




















Arcade Lift Truck 


in width. The lifting platform is 
drawn upwards by means of a frame 
handle that is drawn back against 
the upper end of the elbow-shaped 
frame of the truck. A hydraulic re- 
lease check is provided so that the 
load can be lowered without jar or 


strain on the truck or its mechanism. 

The length of the truck over all is 
62 in. and its width is 17 in. The 
height of the truck when raised is 
78 in., and the amount of elevation 
is 18 in. The wheel base is 19 in. 
long. The truck weighs 100 pounds. 


— 





“Niles” Wheel-Quartering 
Machine, 90-Inch 


A machine for boring simul- 
taneously crankpin holes in locomo- 
tive driving wheels is being built by 
Niles-Bement-Pond Co., 111 Broad- 
way, New York, N. Y. By means of 
a special attachment any crankpins 
mounted in the wheel sets can also 
be turned. Fig. 1 shows the ma- 
chine with the crankpin turning at- 
tachment in place, while Fig. 2 shows 
the boring operation. The de- 
sign provides for wheel sets that 
have a right-hand lead only, and for 
this reason it is claimed that the 
machine can be built with greater 
rigidity. 

The bed is 28 ft. long and 24 in. 
deep. It is cast of close-grained 
iron, and rigidity is obtained by 
means of a solid reinforcing web that 
extends across the top of the cross 
girts, which are spaced at frequent 
intervals. The machine is provided 
with a right and a left hand head- 
stock. These heads are mounted and 
slide on large 90-deg. V-ways on the 
bed that keep them in perfect align- 
ment with each other. The center- 
to-center distance of the ways is 
48 in. The heads are adjustable 
laterally along the bed by power and 
each is held in place by means of 
long shoes fitted underneath the 
ways. They are clamped in position, 
both front and back, by an eccentric 
clamping device actuated by a 
wrench and can be clamped effec- 
tively from either position. The 
wheel sets are carried on centers set 
in large sliding spindles that are ad- 
justed through a screw, which is op- 
erated by a handwheel on each side 
of the head. The spindles are 
clamped at the front by a lever. The 
headstocks are designed to carry the 
quartering saddle within the main 
casting. The guiding surfaces for 
the spindle saddles are accurately 
planed so that the included angle be- 
tween the two spindles is 90 degrees. 


A saddle carrying a spindle is 
mounted in each headstock and is ad- 
justable toward and from the dead 
spindle centers from 11 to 20 in. 
This movement is equivalent to 22- 
to 40-in. piston strokes. Adjust- 
ment is made by hand through a 
screw, and to facilitate the setting 
to a predetermined stroke, scales are 
provided that give the position of the 
boring bar in relation to the dead, or 
axle, centers. The front portion of 
the saddle is gibbed and is held to a 
square-lock bearing planed on the 
headstock. The thrust is taken on 
two guides, one on either side of the 
spindle. This design is said to 
eliminate distorting strains. The 
boring bar is 44 in. in diam. and isa 
hammered forging made from 0.45 
carbon steel. It is provided with 
hand and power traverse for lateral 
movement. Each bar is supported 
on the outer end of the saddle and is 
kept in alignment by means of an 
outboard bearing, which also carries 
a nut for the feed screw. To prevent 
overtravel of the bar when feeding 
or traversing in either direction, ad- 
justable limit switches are fitted to 
the saddle that automatically shut 
off the power from the driving motor 
when the bar has reached the limit 
of its travel. The feed mechanism 
for the spindle is contained in the 
saddle, and two feeds, *» and *% in., 
are provided. The feeds and fast 
traverse can be reversed. 

The wheel set is supported from 
each journal by two compensating 
V-blocks, which are free to slide on 
a large elevating member, the lower 
end of which is threaded for the pur- 
pose of raising or lowering the V- 
blocks to take care of the variation 
in size of journals. A worm gear is 
used to turn the screw. The sup- 
porting bracket also carries the out- 
board bearing for the boring bar 
and scales are inset on the sliding 
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surface for ease in setting the out- 
board bearing to correspend with 
setting of spindle saddle. The sup- 
port brackets are adjusted laterally 
on the bed in or out in relation to 
each other by left- and right-hand 
screws operated through large hand- 
wheels. 

The supports accommodate jour- 
nals ranging from 8 to 14 in. in diam. 
A wing is provided on each bracket 
to which the wheels are clamped in 
position for quartering. To bring 
the wheels into proper location, ad- 
justable links are provided, one in 
each head, that are fixed to the wheel 
rim at one end by means of a C- 
clamp and to the bed at the other by 
means of an eyebolt. 

Each boring spindle is independ- 
ently driven by its own motor 
through a large worm and wheel run- 
ning in oil. The worm is of steel, 
hardened and ground, and the worm 
wheel is of bronze. A gear box giv- 
ing two changes of speed is inter- 
posed between the motor and the 
boring spindle. The gears are made 
of heat-treated steel and run in an 
oil bath. Power for the traverse of 
each head is taken from this gear 
box by means of a positive clutch 
operated by a lever on the side of 
the box. All bearings are bronze 
bushed and all shafts and gears are 
liberally proportioned throughout the 
drive. 

The machine can be furnished 
with either d.c. or a.c. motors. With 
direct current, two 5-hp. shunt- 
wound motors are provided with two 
speeds of 650 and 1,300 r.p.m. In 
conjunction with the gear box, these 
motors give boring-bar speeds of 

















Fig. 2—Boring 


5.7, 11.4, 11.9 and 23.8 r.p.m. Each 
motor is equipped with an automatic 
controller with push-button stations 
for starting, stopping and inching. 
A separate field rheostat is used to 
obtain the speed range of the motor. 

With alternating current, two 5-hp. 
squirrel-cage induction motors are 
used. The motors operate at 1,150 
r.p.m. and spindle speeds of 10 and 
21 r.p.m. result through the use of 
the gear box. An automatic starter 
and compensator with starting, stop- 
ping and inching push-button sta- 
tions are also provided. 

Double crankpin-turning attach- 
ments of the box-tool type, can be 
furnished additionally. Each attach- 


crankpin holes 


ment consists of a heavy base fitted 
to V-ways on the bed and rigidly 
bolted to the planed pad on the head- 
stock. Long shoes are fitted beneath 
the ways, and the base is clamped to 
the bed by an eccentric clamping 
mechanism in the same manner as 
the heads. A sliding bracket that 
carries and guides the revolving 
crank pin turning head is bolted at 
one end to the saddle and the other is 
supported by a bearing on the base. 
This sliding member is adjustable 
with the saddle to provide for vary- 
ing crank throws. Scales are fur- 
nished to facilitate this setting. 
When the desired setting has been 
obtained, the bracket can be locked 
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Fig. 1—“Niles”” Wheel-Quartering Machine, 90-Inch, with Crankpin-Turning Attachment 
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firmly to the base by a binder bolt. 

Into the sliding spindle in the 
headstock is inserted an extended 
center of large diameter that is 
guided at its outer end by means of 
an outboard bearing bolted and 
dowelled to the base. On top of this 
bearing is located an additional 
handwheel connected with the slid- 
ing spindle screw mechanism so that 
the centers may be extended or 
withdrawn either from the setting- 
up position at the wheels or from the 
operating position at the heads. To 
preserve alignment a _ screw is 
coupled through bevel gears to the 
elevating screw in the saddle. 

When setting up for crankpin 
turning, it is necessary to re-locate 
the boring bar through the sleeve of 
the outboard bearing on the saddles 
in relation to its position for quar- 
tering. Properly spaced taper pin 
holes in the bar corresponding with 
taper holes in the sleeve are fur- 
nished for this purpose. Wheels may 
be quartered without the necessity of 
removing the crank pin attachment. 
The end of the boring bar is ar- 
ranged to receive an auxiliary bar, 
the outer end of which is supported 
by an adjustable bearing on the 
wheel supports. The bearing for the 
crankpin-turning head also acts as a 
support for the boring bar on the 
other side, assuring rigidity for the 
bar and boring tool. When the 
crankpin-turning attachment is fur- 
nished, additional start, stop and 
inching push button stations, one 
for each motor, are supplied. 

Crankpins up to 12 in. in diam. 
and 24 in. in length may be turned. 
The swing over the bed is 99 in. 
The boring bar and headstock can 
each be traversed about 5 feet. 





National Semi-Hot, Auto- 
matic-Feed, Bolt-Heading 
Machines, %- and 2-Inch 


The description of the 3- and §-in. 
semi-hot, automatic-feed, bolt-head- 
ing machines, of the National Ma- 
chinery Co., Tiffin, Ohio, published 
on page 841, Vol. 64, of the American 
Machinist, included a photograph, 
Fig. 4, that was made with the nega- 
tive inverted. The shearing mech- 
P ogg should be on the right-hand 
side. 


Baush High-Speed Multiple Drilling 
Machine, Center-Feed, No. 2A 


The No. 2A high-speed multiple 
drilling machine shown in the ac- 
companying illustration has _ been 
built by the Baush Machine Tool Co., 
Springfield, Mass. Round heads can 
be had 16, 20 or 24 in. in diam. for 
twelve or sixteen spindles in each ot 
the sizes. The rectangular heads can 
be had in sizes of 16x30 or 20x40 in., 
for twenty-six or 


Excessive driving torque and friction 
on the driving keys is claimed to be 
reduced through the installation of 
the speed-change gears in the head 
so that the main shaft drives at con- 
stant speed and torque. The rapid 
approach and return of the head 
through a friction clutch in the yoke 
is built as an integral part of the 





thirty-two spindles 
in each size. The 
maximum __ drilling 
area is the size of 
the head. 

The machine is 
designed to be 
heavy and rigid. 
A feature of the ma- 
chine is its center 
feed. The feed ram 
is directly over the 
center of the head 
and the drill layout 
in order to eliminate 
any tendency for the 
head to spring away 
from the guides on 
the upright when 
used under heavy 
loads. 

The machine can 
be arranged for 
either belt or motor 
drive. The belt drive 
is from a line shaft 
to tight and loose 
pulleys mounted on 
the horizontal drive 
shaft on the bed of 
the machine. When a 














motor drive is used 
the motor is mounted 
on the bed and 
directly coupled to the 
drive shaft. The power is transmitted 
from the horizontal drive shaft to a 
vertical shaft through bevel gears. 
The vertical shaft drives the spin- 
dies through a three-speed gear box. 
The head is equipped with back gears 
that give a 3.1-to-1 reduction on the 
round-head models and a 2.6-to-1 re- 
duction on the rectangular heads. 
The drive from the horizontal 
shaft is directly up to the head in- 
stead of to a yoke and thence down. 


Baush High-Speed Multiple Drilling Machine, 


Center-Feed, No. 2A 


machine to save labor on the part of 
the operator. The head is balanced 
by means of a counterweight which 
is adjustable. The column has a 
hole in the back for adding or re- 
moving small weights to precisely 
balance the head. The vertical ad- 
justment of the spindles is accom- 
plished by loosening one screw on 
the spindle arm. Holes can be drilled 
with a center distance nearly equal 
to the diameter or width of the arm. 
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Special geared arms can be provided 
when smaller center distances are 
required, or cluster plates can be 
used. 

The machine is controlled from the 
front by means of a hand lever and 
handwheel. The lever, which can be 
seen nearest the wheel, operates a 
friction clutch in the yoke to secure 
rapid approach and return of the 
head. The handwheel is for close 
adjustment of the head by hand. 
The three changes of feed through 
aliding gears are controlled by a lever 
on the side of the column of the 
machine. The back gear lever is on 
the side of the spindle head. Above 
it, at the top of the head, is the feed 
trip-hand lever. An adjustable feed 
trip on a vertical rod is also pro- 
vided. The three changes of spindle 
speed are secured through a small 
handwheel which can be seen at the 
side of the head. 

The bed of the machine has a con- 


tinuous oil groove around it with a 
coolant tank under the column. A 
pump with piping and flexible tubing 
can be furnished extra. A box table 
or rotating table of a size to suit the 
layout can also be furnished. The 
box table is regular equipment. 
Most of the bearings throughout the 
machine are ball or roller bearing. 
The machine can be arranged for 
tapping, counterboring or spot fac- 
ing. The capacity of the machine is 
for eight 1-in. drills in cast iron, or 
the equivalent. The height of the 
machine itself is 10 ft. and 8 in., and 
with the ram up the height is 11 ft. 
and 9 in. The greatest distance 
from the spindles to the bed is 55 in. 
and the least distance is 31 in. The 
traverse is 24 in. The machine 
requires a 15-hp. motor operating at 
1,200 r.p.m. The floor space occu- 
pied is 74 ft. in length and 4 ft. and 
10 in. in width. The weight of the 
machine is about 9,000 pounds. 





*“Rogers-Buffalo” Improved Knife Grinder 
Motor-Driven, Type B 


A heavy-duty, motor-driven, type 
B knife grinder has been placed on 
the market by Samuel C. Rogers & 
Co., 10-16 Lock St., Buffalo, N. Y. 
The machine is especially intended 
for grinding shear blades. It is 
made in ten sizes for handling knives 
up to from 54 to 130 in. in length, 


and 13 in. thick. Motors of 3 hp., 
25 or 60 cycle, can be supplied. 

The machine has automatic feed 
for the knife and a center knife 
support. A spring cross-feed is pro- 
vided, as well as an automatic stop. 
At the back of the machine is 
mounted a coolant tank with belt- 

















“Rogers-Buffalo” Improved Knife Grinder, Motor-Driven, Type B 





driven coolant pump. The feed is 
operated from belt-driven reversing 
pulleys. The grinding wheel is car- 
ried at the front of the motor and 
mounted on its shaft. It is a 12-in. 
cup emery wheel. The tight and 


loose pulleys have a 84-in. face 
and operate at 9800 rev. per 
minute. 


Similar to the full-automatic ma- 
chine is the type C semi-automatic 
grinder. The latter has small hand- 
wheels at either end of the knife 
bar for feeding the knife up to the 
grinding wheel, whereas the feed of 
the type B machine is automatic. 





Trade Catalogs | 


Asbestos Materials. The Asbestos 
Shingle, Slate & Sheathing Co., Am- 
bler, Pa., has published a booklet on 
Ambler asbestos lumber for the use 01 
public utilities and electrical manufac- 
turers. Among the products described 
is ebonized asbestos lumber, a material 
for use in controlboards and panels. 
The booklet contains data on the physi- 
cal and electrical characteristics of 
various grades and thicknesses of as- 
bestos lumber. 


Ball Bearings. The New Departure 
Manufacturing Co., Bristol, Conn., has 
issued a circular featuring the use of 
New Departure ball bearings on racing 
cars. A view of the Atlantic City track 
and photographs of several drivers are 
given. 


Brass, Copper and Bronze. U. T. 
Hungerford Brass & Copper Co., 
Lafayette, White & Franklin Sts., New 
York, N. Y. A sixty-four page catalog, 
8x10% in., has been published by this 
company, listing the various sizes in 
which brass, copper and Bronze stock 
can be had from the company as well 
as various preducts made from these 
materials. Many illustrations are in- 
cluded in the catalog to show examples 
of metal specialties and other products 
manufactured by the company. The 
list of products includes pipe fittings, 
roofing accessories, cornices ahd sky- 
lights, nails and tacks, screen cloth, 
hardware, rivets, washers, bolts and 
nuts, and other similar products made 
from these metals. 

The catalog contains several pages 
of useful information in the form of 
tables giving weights of the stock, in- 
formation on rivets, nails and tacks 
and conversion tables. It is well pre- 
pared and bound in board covers. 


Chucks, Air-Operated. The Logans- 
port Machine Co., Logansport, Ind., has 
published its Catalog R-22 on “Logan” 
air-operated chucks. The bulletin con- 
tains forty-seven, 84xll-in. pages ar- 
ranged in a looseleaf folder. 

The material included in the catalog 





888 


covers chucks and chucking equipment, 
air cylinders, valves, vises and work- 
ejecting air compressors. 

Many illustrations and drawings of 
the various types of equipment are in- 
cluded with the text. Views are shown 
of several makes of production ma- 
chines using “Logan” air-operated 
chucks or cylinders. 


Cranes. Whiting Corporation, Har- 
vey, Chicago, Ill. A folder recently is- 
sued by this company illustrates a num- 
ber of material-handling devices and 
equipment for foundry and railroad 
shop service. 


Cutters, Milling. Reed-Prentice Co., 
Worcester, Mass. A circular illustrates 
and briefly describes three types of 
Reed-Prentice milling cutters. 


Engines, Gasoline. The Climax Engi- 
neering Co., Clinton, Iowa, has pub- 
lished its bulletins E, F, and G, on 
portable and stationary types of Climax 
gasoline power units, direct-connected 
electric generators, and direct-driven 
centrifugal pumps, respectively. 

Each of the bulletins is 84x11 in. and 
is designed for use in a looseleaf binder. 
They are attractively prepared and very 
complete in their descriptions of each 
factor to be encountered in the respec- 
tive fields with which they deal. Graphs 
and tables are used in the descriptions 
to show the performances of the en- 
gines. 


Engines, Oil. Ingersoll-Rand Co., 11 
Broadway, New York, N. Y. “Direct- 
Injection Oil Engines for All Purposes,” 
is the title of a booklet, containing 
thirty-two, 84xll-in. pages, published 
by this company. The cover, which is 
in colors, illustrates applications of the 
engines to railway, marine, power- 
house, industrial and building service. 

The description is devoted to the type 
“PO” engine and it is profusely illus- 
trated with photographs of details of 
the machine and of many installations 
of this type of engine. The text is very 
full and gives information on the oper- 
ation, fuel consumption, exhaust, advan- 
tages and construction of the engine. 
Drawings and diagrams are used to 
illustrate the function of the engine, 
and its specigcations. 


Furnaces, Electric. Ajax Electrother- 
mic Corporation, Trenton, N. J. A 
folder describes and shows the use for 
the Ajax-Northrup high-frequency heat- 
ing furnace of the induction type for 
making alloys free from carbon ar other 
contamipation and for studying the 
properties of matter at high tempera- 
tures under controllable chemical con- 
ditions. 


Gears and Speed Reducers. 
Bros. Gear & Machine Co., 215 North 
Curtis St., Chicago, Ill. This com- 
pany’s General Catalog No. 200 has 
been published. It is cloth bound and 
contains six hundred and twenty-two, 
-5x8-in. pages. The material included 
in the catalog covers spur, bevel, miter, 
worm, internal, helical, spiral, and her- 
ringbone gears, as well as racks, made 
from cast iron, steel, bronze, brass, 
rawhide, cloth, fiber and Bakelite. It 


also includes spur and worm gear speed 
reducers and special machinery. 


Foote. 
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The first section deals with speed- 
reducers, flexible couplings and bed- 
plates. Their construction is illustrated 
by drawings and photographs and views 
are shown of many installations. The 
descriptions are quite full and clearly 
written. Many phases of speed reduc- 
tion are discussed and a list of uses and 
applications is given. Drawings and 
tables show the specifications and sizes 
in which the reducers can be had from 
the company. 

The section on gears sprockets, trac- 
tor transmissions, spline shafts and 
multiple key seats, illustrates the vari- 
ous types and contains complete specifi- 
cation tables. z 

The book contains also an engineer- 
ing section of two hundred and four 
pages covering data and formulae, on 
spur gear speed reducers, conveying 
machinery, gearing, sprockets and 
chains, mathematical tables and for- 
mulae, weights and measures, composi- 
tion of materials, heat-treatment, gages 
of threads and screws, mensuration, keys 
and keyways, taps and drills, power 
transmission, casting weights, electric 
motors and electrical equivalents. 

The work is a very imposing one that 
is exceptionally well prepared. It will 
serve as a textbook and guide on gear- 
ing and its related problems, while the 
engineering section alone will make it 
a valuable contribution to trade litera- 
ture. 


Grinders, Lathes and Polishing Ma- 
chinery. J. G. Blount Co., Everett, 
Mass. Catalog No. 22 published by this 
company covers its line of various types 
of grinding machines, combination 
grinding and buffing machines, tool 
grinders, ball bearing motor grinders, 
buffing machines, lathes and accessories. 
Each size is illustrated with a photo- 
graph of the machine and followed by 
a brief description and _ specification 
tables. 

The catalog contains’ sixty-four 
6x9-in. pages im which thé typography 
is excellent. 


Metals. Whiting Corporation, Har- 
vey, Chicago, Ill., “Meehanite Metal” 
is the title of a circular which describes 
the chemical and physical properties 
of this metal which is said to be prac- 
tically a pearlite iron. Microphoto- 
graphs of various forms of iron are 
included in the circular. 


Meters, Flow. The Republic Flow 
Meters Co., 2240 Diversey Parkway, 
Chicago, Ill., has issued a bulletin en- 
titled, “Steam Economy.” This booklet, 
Catalog No. 9-33, contains fifty-six, 
83x11-in. pages, and is devoted to steam, 
water and gas meters, liquid level re- 
rorders and indicators, pyrometers, 
draft instruments, carbon-dioxide re- 
corders, and coal meters. 

The booklet is divided into three main 
sections which discuss steam economy, 
Republic installations in various indus- 
tries, and the theory and construction 
of steam flow meters. The section on 
steam economy includes operation and 
management, the Republic system, flow 
meters in boiler operation, boiler noom 
efficiency records, and power plant cost 
accounting. 

The booklet is well prepared and is 
profusely illustrated with views of the 
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instruments and charts as well -as 
photographs pf many installations of 
the equipment. It will be found of par- 
ticular value to those concerned with 
the power plant. 


Milling Machines The Kempsmith 
Manufacturing Co., Milwaukee, Wis., 
has published the 1926 edition of its 
Catalog No. 50. The catalog contains 
two hundred and fifty-five, 4x64-in. 
pages. Forty pages are devoted to 
sample estimate sheets of milling ma- 
chine jobs and to photographs of many 
methods of setting up the various types 
of machines. 

Many models are described and illus- 
trated. The descriptions are, as a rule, 
confined to a single page and are concise 
in their preparation. Accessories, jigs, 
fixtures, gages and other products of 
the company are also included in the 
catalog. 

A useful section containing informa- 
tion and data which will be found help- 
ful is appended to the work. Suggestions 
in connection with milling machine 
operation are given as well as many 
other frequently needed tables. 


Motors, Electric. The Master Electric 
Co., Linden and Master Aves., Dayton, 
Ohio, has issued a folder entitled, 
“Master Motors Make Good.” The 
folder contains a description of the 
motor and its construction and several 
views of different types of the motors 
= to equipment in various indus- 
ries. 


Sanitary Supplies. Century Brass 
Works, Inc., Belleville, Ill. Catalog M, 
containing thirty-two, 53x79-in., pages, 
describes many types of fixtures and 
supplies chiefly for industrial service, 
including fountains, sinks and coolers. 


Starting Switches. 
Co., Milwaukee, Wis. Bulletin No. 710 
describes and _ illustrates the type 
J-1552, Form T, across-the-line start- 
ing switch manufactured by the com- 
pany. The description is full and each 
detail is thoroughly covered. 


Allen - Bradley 


Turret Watheg. The Warner & 
Swasey Co., Cleveland, Ohio, has pub- 
lished Book III of its series on Modern 
Tooling Methods for Turret Lathes. 
This book is the second section on 
chuck work of the series and the mate- 
rial is largely drawn from the issues of 
the American Machinist for March and 
April. 

The booklet covers typical chucking 
set-ups, reducing the tool cost, univer- 
sal types of chucking tools, and an- 
swers to the question, “Will the in- 
creased production pay for the cost of 
the equipment, and also give a substan- 
tial profit on the investment?” Ex- 
amples of work done and the tooling 
arrangements for the work are con- 
tained in the ‘ooklet. Descriptions 
show the uses of the various tools. 

Forty-four, 6x9-in. pages are con- 
tained in this booklet which follows the 
distinctive design of the two previous 
ones. The set of three books makes a 
very useful reference series for turret 
lathe work and methods and it reflects 
the great amount of study and work 
that has gone into its preparation. 
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News of the Week 
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Executives Outline the Foreman’s Position 
in the Scheme of Management 


All branches of industry represented at annual meeting 
of national association in Spring field 


An entire day of discussion of the 
problems of the foreman, taking up the 
relation of that executive to the ad- 
ministrative department and to pro- 
duction, and other personnel phases of 
industrial management, made up the 
program of the third annual meeting of 
the National Association of Foremen, 
held in Springfield, Ohio, on May 25. 
Nearly fifteen hundred foremen at- 
tended, representing practically every 
branch of industry. Many high execu- 
tives also were present, and joined in 
the discussions, giving the opinions of 
their side to the problems presented. 

President Thomas B. Fordham opened 
the meeting with a talk on “What is the 
Foreman’s Job?” He began with a 
statement that the association was en- 
deavoring to improve the position of the 
foreman in industry, to better both his 
condition and that of industry, to raise 
foremanship from being a “job” to the 
rank of a profession. He touched on 
the management’s view of foremanship 
and of the workman’s view—on train- 
ing courses for foremen and on the 
teaching position of the foreman’s job. 
The selection of foremen is still very 
haphazard and consequently discourag- 
ing to those who are earnestly striving 
to fit themselves for the work. There 
are, unfortunately, no standards as yet. 

It is Mr. Fordham’s belief that the 
one outstanding quality that managers 
look for and desire in foremen is the 
ability and the desire to assume respon- 
sibility. This, in his opinion, is the fun- 
damental qualification of modern fore- 
manship. 

L. A. Hartley, director of education 
of the National Founders’ Association 
then spoke on “The Foreman’s Job as 
Seen by the Industrial Executive.” He 
pointed out the difficulty in putting new 
ideas into practice owing to the inertia 
of the average mind. “There are,” he 
said, “two kinds of foremen. One 
supervises and the other ‘snooper- 
vises.’”” Much of the difficulty in shop 
management he attributes to misunder- 
standings on both sides. 

Mr. Hartley generalized on the neces- 
sity of sound economics and warned 
against too much prosperity and con- 
tentment. 

Dr. Harry Myers spoke of the “Fore- 
man’s Job as Seen by the Foreman.” 
He brought out many of the foreman’s 
difficulties, such as the effect of unequal 
demand on both quality and cost. 
Orders increase and he adds new men 
who must be trained, then the demand 
slackens and trained men must be laid 


off. This problem of seasonal or fluc- 
tuating demand, he believes, deserves 
the most careful attention from man- 
agement and from those in charge of 
governmental agencies. 

Costs should be more clearly ex- 
plained in detail as to just what factors 
affect them. There must be a sympa- 
thetic employment manager who thor- 
oughly understands the needs of the 
foremen in different departments. 

Foremen need more examples of 
leadership from the management as the 
mood or shop atmosphere is usually 
handed down from the top. Unless the 
manager is a leader instead of a driver, 
all his talk about leadership is wasted. 
On the other hand too many foremen do 
not show an interest in learning about 
costs or other details. Some fail to 
keep their departments clean or to care 
for the equipment in them. This affects 
the ability to get new machinery as no 
manager is keen on installing new 
equipment under such conditions. 

Dr. Myers suggested that every fore- 
man ask himself what he should or 
could do, that he does not do. He ad- 
vocated a foremen’s club in every shop 
to study costs and methods. 

“The Foreman’s Job as Seen by the 
Workman” was the topic of Whiting 
Williams, who gave one of his inter- 
esting talks in his usual manrer. One 
of the things that impresses a workman 
is the power that the foreman holds 
over his job—the ability to make it hard 
or easy or to throw him out of work at 
a moment’s notice. 

Talk of the superintendent’s or man- 
ager’s door being always open is mis- 
leading because no man dares go over 
the foreman’s head. And foremen as 
he knew them, were no more interested 
in the company’s welfare than were the 
laborers. Petty power, and the fact of 
being boss is what satisfies too many 
foremen. 

Management does not always keep 
in touch with the training of foremen 
and frequently gives the best job to a 
hardboiled foreman, discouraging all 
who are trying to become foremen of 
the newer and better type. Men should 
be taught to think better of themselves, 
to respect themselves, to be able to give 
satisfaction out of the job. 

After a lunch at Snyder Park there 
were inspection trips to the plants of 
Robbins & Myers, the International 
Harvester Co. and the Crowell Pub- 
lishing Co. 

New officers were installed as fol- 
lows: T. B. Fordham, president; E. F. 


Myers, vice-president; E. H. Tingley, 
secretary, and W. Van Etten, treasurer. 
This was followed by a concert by 
Springfield’s Civic Orchestra after 
which Charles L. Kettering talked on 
his knowledge of men and his own ex- 
periences. One of the first things he 
warned against was any attempt to put 
over bunk of any kind on the men—as 
it can’t be done. 

Foremen should study characteristics 
of men. All men will respond to the 
sympathetic point of view. Some of 
his suggestions were: “Ask yourself 
why you do things as you do and try 
and imagine what would happen if you 
tried another way. We are just be- 
ginning to think independently and are 
in a transitory stage with great possi- 
bilities ahead. Be open to outside sug- 
gestions. Satisfaction in the job is in 
knowing how to do it right. Prosperity 
is getting what you want, and comes 
from turning raw material into things 
we need and want.” 

The 1927 meeting will be held in 
Cincinnati. 





Experimental Data on 
Quenching of Steels 


In quenching steels from the cus- 
tomary hardening temperatures into 
such ordinary coolants as water, oil, or 
air, the experimental data given in a 
publication just released by the Bureau 
of Standards, Department of Com- 
merce, show that a given size and shape 
cools in equal time to equal propor- 
tions of the cooling range. The data 
also show that the cooling time at the 
center of the sample minus a factor 
called “lag,” for which a chart is in- 
cluded in the report, is inversely pro- 
portional to the surface per unit of 
volume raised to some power greater 
than 1 and less than 2. ° 

The report includes a method whereby 
center cooling curves can be derived 
with a good degree of accuracy for 
various sizes of the simple shapes 
cooled in various media such as are 
ordinarily used in hardening steels. 

Copies of this paper (Technologic 
Paper, No. 313) may be obtained from 
the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C. 





Russian Patents 


Soviet Russia now grants patent pro- 
tection for a term of 15 years to Rus- 
sians and foreigners alike. It is re- 
quired, however, that 5 years after ap- 
plication either production or licensing 
in Russia is established. The patent 
charges are due only when production 
has been brought about. The period of 
development without production may, 
however, on application be doubled. 
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in France Clouded 


by Uncertainty of Money Market 


Customs duties and internal taxation have reached the limit of 
country’s ability to pay—Railroads show improvement 


By Our PARIS CORRESPONDENT 


The uncertainty of general trade con- 
ditions was intensified by the falling 
franc of last month when from 29 
francs to the dollar it fell to 30.50 
francs before the end of April. 

Foreign exchanges were further up- 
set in the first days of the present 
month by the British strike situation 
when it was believed that London was 
selling francs to defend sterling in New 
York and Amsterdam. 

Increase in customs dues of 30 per 
cent, as provided by the last finance 
bill, are affecting most imports, includ- 
ing those of raw materials for industry 
while the multiple turn-over tax and 
other new fiscal charges are proving 
already unexpectedly heavy burdens. 

Increasing taxes on industry are 
heavier than it is believed possible to 
stand for. An electrical manufacturing 
plant in the Nord department states in 
its annual report that of its gross 
profits the government takes 60 per 
cent while the share holders get but 31 
per cent, the remainder going to re- 
serve. 

It is encouraging in one way to note 
that railway receipts have increased 
monthly on the great trunk lines from 
8 to 21 per cent over what they were 
a year ago. But these increased re- 
ceipts are all absorbed by an increased 
wage scale and other charges brought 
about by the crisis through which 
France is passing. 


GOLD CAPITAL NEEDED 


French industry in many lines based 
on metallurgical products needs gold 
capital and gold credits for develop- 
ment, still more so for the establish- 
ment of new industries or equipping 
with machinery to supplant that labor 
which is not forthcoming. Private 
American loans or investment will do 
more for France as a whole than a 
government sought loan, as is pro- 
posed after the American debt settle- 
ment is ratified. Another hundred 
million dollar government loan will only 
add another thirty-two billion franc 
debt to that already being carried. If 
the French resolution to resist further 
inflation and settle foreign debts is con- 
firmed the flow of capital from America 
to private borrowers should be great. 

In spite of signs of progress it does 
not appear that new industries are 
making any great demand for machin- 
ery or tools. There is as yet nothing 
under way in France to compare to 
American activities with respect to the 
manufacture of household mechanical 
appliances or even small plant equip- 
.ment. The popularizing of machinery 
in daily life has made no great inroads 
on older methods, hence little encour- 
agement exists for establishing new 
ventures and America and Germany 
will doubtless go on supplying such 
items for long to come. Washing ma- 


chines and refrigerating machinery, 


mechanical stokers for coal and oil fuel 
and multifarious electrical accessories 
are all but unknown so far as private 
possession and use are concerned. 
There is some difficulty among ma- 
chine and tool makers in getting sup- 
plies of semi-finished products — bolt 
makers are delayed in the filling of 
their orders for rods, building hardware 
and lock makers are in a somewhat 
like position as also the stamping 
works of the Ardennes for their basic 
material. The result will be depletion 
of stocks and still higher prices when 
it comes to filling orders for the future. 


PRODUCTION AT CLOSE TO COST 


Wire and wire nail makers have 
clapped on the expected rise of 10 
francs per 100 kilos but trade therein 
seems to be normal. Screws and split 
pins and the like have been through the 
same mill, steel, iron and _ brass 
varieties having been advanced 12 to 40 
per cent. Nut and bolt manufacturers 
are still working on back orders. The 
forged and welded chain makers are 
still in an equivocal position in spite 
of repeated efforts to unify classifica- 
tions, price and distribution methods. 
The big makers do not complain but the 
smaller concerns, to get and hold busi- 
ness, are working close to production 
costs. 

Copper and brass goods, above all 
plumbing accessories, are advancing 
prices continually, nothing is stable and 
demand fluctuates from a minimum 
need to that of speculative futures. 
Measuring articles in various metals 
are meeting the general price rise also, 
rules, callipers, etc., having been ad- 
vanced 10 per cent. The boiler indus- 
try, above all in the north, is active but 
in general shipbuilding, outside the 
government arsenals, and repairing is 
at a low ebb. 

The automobile industry has mani- 
festly slumped within the country but 
exports are satisfactory. Imports of 
American cars have apparently fallen 
off, though the bulk in parts (which 
means doubtless knock-down cars) as 
per the French customs classification 
reached 6,091 metric tons. 

Railway motive power orders have 
shown a revival. The P. L. M. railway 
ordered 104 units, largely from the 


‘Schneider works, with the Cail com- 


pany in second place and Batignolles 
third. Electric motors and appliances 
are catching up with local demand but 
exports are continually increasing in 
bulk and value. 

There is complaint that imports of 
agricultural machinery from Germany, 
on reparations account, are costing the 
user more than was anticipated when 
the accord was entered into by reason 
of the increase in the value of the mark 
by about 20 per cent. American im- 
port lines are accordingly less affected 
than was anticipated might be the case. 
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France is applying high protective 
measures, above all on behalf of her 
metal and machinery trades. Some 
clauses of the accord apply also in the 
form of concessions to imports from 
Poland, Czecho-Slovakia and Austria. 

Machine tool hands, adjusters and fit- 
ters in the government arsenals are 
now being paid for the eight-hour day, 
with insurance and an ultimate pension 
as side issues, from 17.84 francs to 20 
francs, with bonuses for families where 
there is one child or more. These 
figures are having their obvious effect 
on private industries which are more 
or less obliged to meet these same con- 
ditions if they are to hold their labor 
within the factory and avoid expensive 
turnovers. 





Magnetic Testing of Steel to 
Be Reported to A. S. T. M. 


A paper on the magnetic analysis of 
high-speed steel, giving the results of 
an investigation on the correlation be- 
tween magnetic and electrical prop- 
erties and the heat-treatment of a 
series of bars of high-speed steel, will 
be read by F. P. Fahy, chairman of the 
committee on magnetic analysis, at the 
first session of the twenty-ninth annua! 
meeting of the American Society for 
Testing Materials, to be held June 21 
to 25 at the Chalfonte-Haddon Hall at 
Atlantic City. 

Haakon Styri will also read a paper 
on the magnetic testing of ball bear- 
ing races, describing a method devel- 
oped to compare the magnetic qual- 
ities and hardness of ball bearing races 
by one reading. The first session, to 
be held Tuesday, June 22 at 2:00 p.m. 
will also hear reports on the testing of 
wrought and cast iron. The second 
session, at 8 p.m. will feature methods 
of testing. 

Problems in connection with steel, 
to be discussed at the third session at 
9:30 a.m. on Wednesday, will include 
an investigation of the effect of phos- 
phorus and sulfur in steel, the effect of 
tin and arsenic on high-speed steel, the 
strength of welded joints, and others. 
At the same hour the fourth session 
will be devoted to brick, tile, refrac- 
tories and fire tests. The first Edgar 
Marburg Lecture will be delivered by 
Arthur N. Talbot, professor in charge 
of Theoretical and Applied Mechanics, 
at the University of Illinois, at 4 p.m. 
on Wednesday. 

The corrosion and fatigue of metals, 
will be the subject of the sixth session, 
meeting at 9:30 a.m. on Thursday 
simultaneously with the seventh ses- 
sion which will discuss road materials, 
waterproofing, petroleum products and 
thermometers. The eighth, ninth and 
tenth sessions will be held simultane- 
ously at 8:00 p.m., and will be devoted, 
respectively, to non-ferrous metals and 
metallography; to textiles, rubber, 
coal, timber, insulating materials and 
slate; and to a symposium on rosin. 

The eleventh and twelfth sessions 
will meet simultaneously at 9:30 a.m. 
on Friday, June 25, and will discuss, 
respectively, preservative coatings and 
naval stores; and cement, lime, gypsum 
and nomenclature. At 8:00 p.m. will 
be held the thirteenth and closing ses- 
sion, devoted to concrete. 
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Display of Inventions 
at Portland 


The National Association of Invent- 
ors, having chapters and memberships 
in Washington, Oregon, California, 
British Columbia, and other states, will 
hold its second annual convention in 
the city of Portland, Oregon, June 17, 
18 and 19, and in connection with the 
convention will stage an exposition of 
inventions. 

The association was formed to pro- 
mote common interests, co-operate with 
manufacturers, obtain publicity for in- 
ventors, improve patent laws, encour- 
age inventions of merit, and in every 
way obtain recognition for inventors 
and by association enable them to do 
collectively what heretofore has been 
left to individual effort. 

The exposition will afford inventors 
an opportunity to display and demon- 
strate their inventions before the public 
and will particularly attract the atten- 
tion of manufacturers and promoters 
from all parts of the country. Invent- 
ors desiring displays are requested to 
prepare suitable models. 

The Multnomah Hotel, Portland, Ore- 
gon, having 10,000 sq.ft. of display 
space and being centrally located, has 
been secured for this purpose. Special 
passenger and freight rates on all rail- 
roads have been secured, and all in- 
ventors who are interested and are 
desirous of exhibiting their inventions 
are requested to write to the associa- 
tion at Portland, making reservations 
for space. 





German Rivet Makers 
Combine Interests 


The German rivet market which is 
said in Germany to have been badly 
demoralized by heavy competition 
among various manufacturers is now 
being revived and strengthened through 
the combination of all important fac- 
tories in the “Nietenverband” (Rivet 
Association), G.m.b.H., Duesseldorf. 
This Association has stated that it will 
try to stabilize the market in an effort 
to benefit the various member manu- 
facturers and to enable them better to 
meet outside competition. A price-list 
already has been prepared by producers 
in the association. 





Charcoal-Gas Motors 
Perfected in Sweden 


A process for the operation of motor 
vehicles by charcoal fuel is claimed to 
have been perfected by a Swedish com- 
pany, according to a report to the De- 
partment of Commerce. 

The original generators of the fuel 
were designed for hardwood charcoal 
for which there is no general demand in 
Sweden. The most recently designed 
generators, however, have been fitted 
with a rotative purifier which is claimed 
by the company to remove the tar con- 
tained in coniferous wood charcoal and 
to make the gas fit for use as motor 
fuel. 

The trial runs to demonstrate the 
utility of the invention are said to have 
given good results. A tguck manufac- 
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tured by the company has been run for 
a distance of 400 miles with a 24-ton 
load and over indifferent country roads, 
at a cost of Kr. 8.50 for fuel. Accord- 
ing to this and a number of similar 
comparative tests the fuel costs with 
charcoal are claimed to be considerably 
lower than with gasoline. 

According to plans of the producers 
the gas generators will be adapted for 
tractors and later for motor trucks. 
The appliance, placed to the left of the 
driver’s seat, does not require an ex- 
cessive amount of space nor is it very 
expensive to fit. 





Engineering Foundation 
Provides for Further 
Scientific Research 


The quarterly meeting of the Engi- 
neering Foundation was held on May 
19, members and guests gathering for 
dinner at the Union League Club, New 
York. Edward Dean Adams, John Fritz 
medalist for 1926, was the guest of 
honor. 

Financial assistance was granted to 
uwo research projects requested by the 
American Institute of Mining and Met- 
allurgical Engineers and the American 
Institute of Electrical Engineers. The 
sum of $4,000 a year for three years 
was granted for research in blast fur- 
nace slags by Professor R. S. McCaffery, 
of the University of Wisconsin. The 
sum of $5,000 a year for two years was 
granted for research in electrical insu- 
lation by Professor J. B. Whitehead, of 
Johns Hopkins University. 

On behalf of the endowment commit- 
tee W. L. Saunders announced that a 
contribution of $100,000 has been made 
to the foundation by Edward Dean 
Adams. In response to an appropriate 
resolution Mr. Adams was elected an 
honorary member for life in recognition 
of his service as vice-chairman of the 
Engineering Foundation for the past 
ten years. 

Addresses were made by Dr. John A. 
Mathews, president of the Crucible Steel 
Co. of America, on “Present Tendencies 
in Engineering Materials,” and by 
Professor Richard 8S. McCaffery on 
“Research in Iron Blast Furnace Slags.” 
Dr. Mathews paid his respects to the 
present tendencies toward standardiza- 
tion in engineering materials through 
written specifications which are often 
practically useless. He deplored the 
necessity of “manufacturing down to a 
specification rather than up to an ideal.” 
‘Unless specifications offer an advantage 
to both the maker and the buyer and 
contribute to public welfare they are 
often bars to progress. Dr. Mathews 
stated that metallurgy is rapidly be- 
coming a branch of physical chemistry 
and cited alloy steels resistant to cor- 
rosion and high temperatures as ex- 
amples of scientific efforts to meet en- 
gineering demands. 

Professor McCaffery reviewed briefly 
the research in iron blast furnace slags 
in the University of Wisconsin and 
showed how their fundamental study of 
the constitution of slags was finding 
useful application in blast furnace oper- 
ation. These studies will be continued 
under the support of the Engineering 
Foundation. 
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President Signs Aviation 
Bill 

President Coolidge signed the Civilian 
Aviation bill on May 20, This bill es- 
tablishes a Bureau of Commercial 
Aviation in the Department of Com- 
merce and provides regulations for 
civilian fliers and for the operation of 
civilian air routes. 

It is understood that Congress will 
be asked for an appropriation of $550,- 
000 to carry on the work of the bureau. 
About $300,000 will be used for the de- 
velopment and maintenance of air 
routes and the remainder for adminis- 
trative work. 

Secretary Hoover expects important 
developments in civilian aviation as re- 
sult of the new law. The new bureau 
will in no way conflict with the devel- 
opment of military aviation, but it is 
probabie that there will be many situ- 
ations in which there can be close co- 
operation in the development of air 
routes and landing fields which will aid 
in advancing aviation generally through- 
out the country. 





Five Million Dollar 
Building Project 
By Westinghouse 


The present building program for the 
expansion of facilities at various plants 
and offices of the’ Westinghouse Elec- 
tric and Manufacturing Co., will in- 
volve an expenditure of $5,525,000, 
according to T. P. Gaylord, acting 
vice-president of the company. 

New factory structures or office 
buildings are now in course of con- 
struction at East Pittsburgh, Pa., head- 
quarters of the company, and at Mans- 
field, Ohio, Detroit, St. Louis, East 
Springfield, Mass., Sharon, Pa., and 
Derry, Pa. 

The cost of the new general office 
building now nearing completion at the 
East Pittsburgh works of the Westing- 
house Company is $1,500,000. The 
structure is 11 stories high. Plans for 
the construction of a $500,000 store- 
house for finished products at the 
Mansfield works of the company have 
been approved. The building of steel- 
brick design will be four stories high. 
The building under construction in De- 
troit represents an expenditure of 
$400,000. The building is four stories, 
of concrete construction with brick ex- 
terior. 

Plans have been completed for addi- 
tional buildings at the East Springfield 
Works that will represent an outlay of 
approximately $475,000. The principal 
part of the program calls for a three- 
story office building. A four story ex- 
tension to be built on the main factory 
will be of heavy mill-type construction. 

Plans are being prepared for con- 
struction work that will entail a cost of 
$275,000 at Sharon, Pa. The program 
includes a five story building for light 
manufacturing purposes. The struc- 
ture will be mill type of brick steel 
construction. A $75,000 office building 
is now under construction in Derry, Pa. 
The building will be two stories in 
height. 
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The Business Barometer 


This week’s outlook in Commerce, Finance, Agriculture 
and Industry based on current developments 


By Theodore H. Price 


Editor, Commerce and Finance, New York 


(Copyrighted, Theodore H. Price Publishing Corporation, 16 Exchange Place, New York) 


“normal” means but no one can 

precisely definne it. When applied 
to organic life it connotes health. Nor- 
mal weather implies the usual succes- 
sion of rain and sunshine without ex- 
treme temperatures or violent storms, 
and business in the United States at 
present may be properly described as 
normal because prices are neither high 
nor low and trade is showing the moder- 
ate increase that is to be expected in 
a growing country. 

On the Stock Exchange the “‘Coolidge 
Boom” has been pretty well liquidated 
and the railroad stocks are commencing 
to move up again as earnings increase. 
In the commodity markets the fluctua- 
tions have registered the effect of sea- 
sonal developments or the operation of 
trade factors. There has been no “gen- 
eral trend” from which the existence of 
a common influence could be inferred 
and the only minor note that is to be 
heard as summer opens is the one 
sounded in Congress by those who are 
clamoring for some bill that will re- 
lieve the farmer. 

In New York it is difficult to form an 
intelligent judgment of agricultural 
conditions in the West and South. 
Private advices insist that they are not 
as bad as the members of the farm 
bloc assert, but no one who reads the 
speeches printed in the Congressional 
Record can fail to be impressed by their 
gloom and the farmer vote is so im- 
portant politically that it is almost cer- 
tain that some way of placating it will 
be found before the national legislature 
adjourns. 

For this reason and also because most 
of our agricultural staples are at or be- 
low the reputed cost of production it 
seems unlikely that they will go much 
lower. The law of supply and demand 
will probably be accelerated in its ac- 
tion by the possibility of governmental 
intervention and those who might other- 
wise procrastinate in buying are there- 
fore less disposed to postpone their 
purchases. 


Fh “sora knows what the word 


To those who protest against what 
they call an interference with the oper- 
ation of natural law this may seem un- 
desirable, but it is a fact that the re- 
siliency that the commodity markets 
have recently developed has toned up 
the whole body of business in this coun- 
try. 

The spirit of pessimism that was al- 
most rampant four weeks ago has van- 
ished and confidence has _ returned 


although enthusiasm is still lacking. 
The next stage would be a revival of 
speculation but there are no signs of 
its arrival as yet in spite of Judge 


Gary’s optimistic speech and the ad- 
vance in “Pigs and Pig Iron” that is 
cited by one alliterative financial writer 
as an evidence of returning prosperity. 

In detail the week’s developments 
need but little exposition. The gyra- 








What’s Doing in 
Industry 


No particular change was to be 
noted in the machinery and machine 
tool market in the past week. The 
month of May was apparently 
somewhat behind April in total 
volume of sales and the poorest 
month of the year for most manu- 
facturers and dealers. However, 
recent industrial developments 
have brought out new lines of in- 
quiry and June is expected to bring 
a substantial volume of orders. 


Sales have dropped helow normal 
in Cincinnati but railroad orders 
have served to brighten the out- 
look. In Indianapolis the volume 
of orders is only fair but much 
business is pending. Expansions in 
the automobile industry promise 
increased activity in Detroit. 


Industrial conditions in Canada 
are on the upward trend and with 
many plants working to capacity, 
the buying of equipment has been 
stimulated. The New York market 
is slow and little new business has 
been placed. The South reports 
slight improvement, prosperous in- 
dustrial conditions promising a 
good summer sales period. Busi- 
ness conditions in New England 
have continued to imorove and for- 
eign trade is increasing in the gen- 
eral manvfacturing industry. 


Business in the United States 
may properly be described as 
“normal” because prices are neither 
high nor low and trade is showing 
the moderate increase that is to be 
expected in a growing country. 




















tions of May wheat in Chicago have 
emphasized the strong position of the 
grain markets in general and short 
sellers are rather more diffident than 
they were. Cotton has been steady and 
hyper-sensitive to unfavorable crop 


news. Some condition reports that are 
construed to indicate a crop of under 
14,000,000 bales have been issued. 

Hogs and hog products as well as 
cattle are noticeably firmer. The sugar 
market seems to be adjusting itself to 
the action of the Cuban Government in 
curtailing the crop and the undertone 
has been appreciably better. The de- 
fence of coffee to which the Brazilian 
Government is committed has not yet 
been overcome and prices are well 
‘sustained. 


Pig iron has been advanced and fab- 
ricated steel is somewhat higher, but 
the improvement is said to be due to a 
reduction of the output rather than an 
increase in the demand. Distributive 
trade throughout the country seems to 
be fully up to the average. Cotton 
goods in particular are somewhat firmer. 
The improvement is attributed to the 
policy of curtailment that some South- 
ern mills have followed. Some irrita- 
tion is expressed that this policy has not 
been more generally adopted and those 
mills that continue to run full time are 
being called slackers. 

Leather and shoe manufacturers seem 
to be distinctly more cheerful, but those 
who sell straw hats are complaining 
about the backward spring. It is, how- 
ever, an ill wind that blows nobody good. 
and the fruit and berry crops promise 
to be exceptionally good because by re- 
tarding their development the cold 
weather has put them beyond any 
danger of a freeze. It is estimated that 
the strawberry crop will be twice as 
large as last year’s. 

French francs have had a substantial 
recovery and as we write they are 
quoted at 3.19. The improvement, how- 
ever, is chiefly sentimental as it ap- 
pears to be based upon the hope that 
voluntary contributions from the French 
people will enable the government to 
stabilize the value of its currency. Such 
hopes have not in the past been realized 
and until the national legislature of 
France has the courage to face the sit- 
uation and deal with it firmly sinking 
spells for the franc are to be expected. 

The surrender of Abd-el Krim has 
however probably ended the Moroccan 
war in which France has been engaged 
and it ought to simplify the problem 
that confronts the French Administra- 
tion. 

But all these are but straws in the 
stream of the world’s business. Upon 
the whole it appears to be flowing 
smoothly and while there is plenty of 
water there is no indication that it has 
reached or is near the flood stage that 
suggests the need of caution to the 
navigator. 
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The Industrial Review 


Progress of the machinery and machine-tool business 
in various parts of the country 


HE following reports, gathered 

from the various machinery and 

machine tool centers of the coun- 
try, indicate the trend of business in 
these industries and what may be ex- 
pected from the future: 


Southern District 


Though Southern dealers report sales 
continuing to show a slight improvement 
from week to week, the total volume of 
business is still less than had _ been 
anticipated. ie 

There is a good call for road building 
equipment and it has been improving 
steadily the past two or three weeks 
because of the favorable condition of the 
weather. For the same reason contractors 
are buying on a better basis, particularly 
in the immediate Atlanta territory where a 
large amount of construction is in prog- 
ress. Sales elsewhere are less active, but 
are better in Florida than had been ex- 
pected, building there being on a more 
stable basis since the decline of the real 
estate boom. 

Garage and service station equipment is 
now moving on a fairly good basis, and the 
trade is looking for a particularly good 
volume during the summer months. Spring 
sales, however, were seriously affected by 
the long spell of cold weather retarding 
new garage construction, and generally 
lessening garage business so that operators 
of such stations were not in a mood to do 
much buying. 

There is still a very good call for equip- 
ment from saw and planing mills, especially 
in the Florida territory, and for heavy 
woodworking machinery in the furniture 
manufacturing field in the Southeast. 
Indications are that this business will hold 
up through the summer. 

Smaller machine shops are not buying 
much now, and what little they are taking 
is either used or rebuilt. The textile in- 
dustry is improving slightly. There is a 
large amount of new textile mill construc- 
tion in progress, and this should create 
a good market. 

Railroad call is about on the same basis, 
but the inquiry is showing improvement, as 
there is considerable new shop and terminal 
construction in progress in the Southeast. 
Dealers believe this business may be equal 
to the excellent volume enjoyed last year. 


Canada 


Conditions in the metal-working industry 
in Canada are reported to be more satis- 
factory than at this time last year, with 
lite in the outlook to belie the optimism 
expressed on all sides since the beginning 
of the year. 

The steel-making portion of the Algoma 
Steal Corporation’s plant is now working at 
capacity, and the company reports it has 
‘eason to believe that present orders will 
be augmented during the next few weeks. 
In addition to the rail business now being 
turned out, there has been a slight in- 
crease in the demand for automobile steel. 
The Tudhope-Anderson Co. of Orillia, On- 
tario, are experiencing the busiest season 
they have had for many years, the plow 
department, blacksmith shops and machine 
shops working fifteen hours a day. The 
National Hardware Co. also reports a 
busy season. Several new machines are 
being installed, and more men are to be 
employed. The Canadian General Elec- 
tric Co. announces that during the first 
quarter of this year they booked orders 
considerably in excess of the first quarter 
of last year. 


. o 
Indianapolis 

Judging from the difference of opinion 
here, there is some spottiness in the ma- 
chine tool and machinery business. Some 
users and buyers are working their plants 
steadily and are regular customers, while 
others have curtailed production and their 
demands are very light. On the whole, 
however, the total volume is about as good 
as could be expected in view of general 
conditions, and there is an optimism among 
leaders of the trade that augurs for a 
better summer than last year. The late 
spring has done much to curtail business 

Among the disappointing features of the 
market is the lax demand for special ma- 
chinery from the furniture industry. Most 
factories report orders slow and their pro- 
duction much below normal. Demand for 
tools and special machinery from the fab- 


ricating plants in Indiana is good, par- 
ticularly among _ those plants which 
manufacture structural steel and other 
items for the construction industry. Busi- 
ness is increasing as weather permits 
building. 


Railroad business is somewhat slow and 
the volume is not looked for now that was 
had last year Machinery demand from 
the coal flelds continues good and this 
summer should show more volume than a 
year ago. The mines are working 70 per 
cent on an average, which is very good 
for this season. 

Dealers in used machinery report a fair 
business, but the volume is only about the 
Same as last year. However, demand is 
widely scattered showing that no one sec- 
tion of the country is being helped at the 
expense cf another. 


Cincinnati 


Cincinnati machine tool manufacturers 
and selling agents report that the past week 
was very quiet from a sales standpoint. 
While there was a falling off in orders 
compared to the previous week, there is 
more than a grain of comfort in the fact 
that business was better than in the cor- 
responding week of the previous year. 

The decreased demand is regarded as 
merely a seasonal downward trend, and no 
great importance is attached to it. The 
number of inquiries received showed an 
increase in the week. Among the inquiries 
coming in were two fair-sized lists from 
railroads. 

One manufacturer reports the receipt of 
an order from a tractor concern that is 
making extensions. The majority of orders 
booked in the week were for single tools, 
principally for replacement purposes, com- 
ing from general machinists and industrial 
users. A few orders came from automo- 
bile factories and some came from makers 
of trucks. 

Factories are keeping their production at 
the point at which it has been for some 
time, and it is not thought that they will 
have to reduce their output. A large num- 
ber of quotations have been made recently, 
it is pointed out, and if only a small per- 
centage of these result in sales it will keep 
the market at a normal point. 

The common feeling, based on general 
business conditions, is that the demand will 
not go below the present level. 


New England 


Small tool manufacturers — especially 
those in the New England territory—now 
feel that they are well into the cycle of 
business activity which seems to be defined 
in this trade. Some manufacturers are of 
the opinion that the surplus of smal] tools 


heavily produced for war purposes has been 
absorbed, basing this conclusion on the 
sources of recent buying. This is well 
scattered throughout the country. 
Manufacturers of dies and chucks report 
a better market for their products and in 


this branch of the industry the opinion 
prevails that some of the buying is for 
stock. Foreign buying continues to expand 


and it is the measure of increase, espe- 
cially from these sources, that leads to a 
conclusion that it is for more than imme- 


diate needs, 
Orders placed for 
recently represent a 


production machinery 
well diversified distri- 
bution as to sizes and types. Some replace- 
ment buying by the railroads has been 
noticed, but in general this class of trade 
is quiet. A good volume of buying for the 
electric industry has been reported. 


Detroit 


Some increased activity has been found 
during the past few days in the machinery 
and machine tool market in Detroit and 
southeastern Michigan, but as yet there is 
nothing to indicate any material improve- 
ment in the slow market which has pre- 
vailed for more than a month. 

The Chevrolet Motor Car Co. has an- 
nounced that approximately six million dol- 
lars will be spent on new machinery. The 
Packard Motor Car Co. is making some 
additions to its line and is tooling up some 
of the departments which have not been up 
to the standard some months ago 
Much new equipment has been added in the 
experimental department where the avia- 
tion engines for the Government are being 
manufactured. The Ford Motor Co. has 
been laying off men during the past few 


set 


days, and current rumors have it that a 
big change is contemplated in the Ford 
organization. 


All the General Motors units are working 
full blast, and machinery representatives 
report a fair volume of business from them. 
This is largely small stuff, with some stand- 
ard equipment, and some special. 

Automobile production during April was 
402,574 cars and trucks, the second largest 
monthly production in history. 

suilding construction is being maintained 
at record figures, and considerable con- 
struction machinery has been sold in the 
past few weeks. 


New York 


The closing days of May saw little of the 
new business that was expected to ma- 
terialize. Inquiries held up to normal vol- 
ume, but the percentage of quotations 
closed was small in comparison with the 
months immediately preceding. June offers 
more encouragement, and many believe that 
orders that were postponed will close now. 

Buyers in the present market include all 
kinds of manufacturers. Contractors, and 
those who cater to the building trades, are 
busy and are taking up certain classes of 
equipment. Producers of electrical goods 
are also buying, though rather sparingly. 

The larger industrials and railroads are 
making persistent inquiry for tools, but 
orders are being held up in the executive 
departments. General conditions in the 
stock market, the strength of the iron and 
steel business and other factors indicate a 
healthy trend, and machinery business is 
expected to pick up as soon as this knowl- 


edge becomes so certain that purchasers 
will go ahead with planned expansions 
Machines ordered in the past week were 


mostly for replacement, little plant expan- 
sion being done now. 
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Trade Boom in Japan Delayed by 
Many Unfavorable Factors 


Low demand for silk in America, decline of money market and 
disruption of steel industry all add to uncertainty of future 
By Our TOKIO CORRESPONDENT 


With every item of trade news being 
interpreted here as indicative that 
America will experience a marked cur- 
tailment of buying power before Sep- 
tember, Japanese business is in the 
doldrums. Since the first of the year 
yen-dollar exchange has climbed from 
434 to 4734. Cotton and silk prices have 
dropped accordingly. The Imperial 
Diet, in a session of unhappy mud- 
slinging, has succeeded in ruining the 
wheat flour export market by raising 
the wheat tariff. 

Kabuto-cho, the Wall Street of 
Japan, is extremely pessimistic, fear- 
ing that slackening demand for Japan- 
ese silk, in addition to other unfavor- 
able factors, will postpone the Em- 
pire’s long-expected boom for another 
18 months. Dealings on the Tokyo 
Stock Exchange have fallen to a ninth 
of their highest December volume. 

Preparations on the part of India to 
adopt a gold standard and wars in 
China have lowered the bar silver rate, 
affecting Japan’s exports to both coun- 
tries. 

New York demand for silk is falling 
off, bringing the lowest prices in years 
for the best grades, which now are 
hovering around $6 per pound. As 
Japan’s prosperity depends upon the 
American market for her silk, this de- 
velopment is occasioning no little 
worry on this side. 

Prices for smoked sheets are off in 
the rubber .markets of the world and 
confidence in the future of Japanese 
plantation companies is waning. Their 
securities have made marked recessions 
on the Tokyo Stock Exchange. 

On the other side of the ledger is 
the improvement in the nation’s for- 
eign trade position and the fact that 
the prolonged depression is actually 
strengthening the fabric of Japanese 
business. Japan, handicapped by the 
1923 earthquake and many other fac- 
tors, has been unable to emerge from 
the depression which followed the 
panic of 1920. As a result, only the 
strongest and most trustworthy firms 
have been able to survive. There have 
been amalgamations without number, 
combinations for co-operative buying 
and selling and many other arrange- 
ments which, in toto, have greatly 
strengthened and unified the business 
of the Empire. 

Falling ocean freights and heavy 
buying at the turn of the year in the 
expectation that permanent reconstruc- 
tion would be large have thrown the 
lumber market into chaos. Demand 
for American lumber will probably be 
slack until September. 

‘Steel manufacturing is at low ebb, 
handicapped by shortage of ore and 
pig iron from Manchuria. Government 
authorities are greatly concerned over 
the absolute breakdown of the Hanyeh- 
ping Colliery and Iron Co., which was 
under contract to supply 300,000 tons 
of ore and 100,000 tons of pig iron 


annually to the government steel works 
at Edamitsu. The government and the 
Industrial Bank of Japan in past years 
have advanced Yen 50,000,000 to this 
Chinese plant, which is under Sino- 
Japanese control. Last year, when the 
plant was in financial straits, the gov- 
ernment loaned Yen 8,500,000 more 
through the Yokohama Specie Bank. 
It now appears that the Chinese fac- 
tion among the managers misappropri- 
ated this loan, divided it among them- 
selves and used it to finance China’s in- 
numerable wars. So far in 1926 not a 
single ton of ore or pig iron has been 
shipped from the works to Japan. As 
a matter of fact, laborers’ wages are 
said to be in arrears, only two locomo- 
tives capable of pulling ore trains are 
left on the property, its private right 
of way is in almost hopeless condition 
and marauding armies have removed 
almost everything of value. Under 
present conditions it is considered 
highly unlikely that Japan will ad- 
vance more money. If she does not, 
she must write off her loss and look 
elsewhere for raw materials. 

On April 11 the government placed 
the Steel Manufacturing Industry En- 
couragement Law in effect. This act 
contains carefully graded subsidies and 
exemptions covering practically the 
entire industry. It provides that any 
plant equipped to produce over 35,000 
tons of pig iron and 35,000 tons of 
steel a year in one place is entitled to 
exemption from the business tax for 
15 years. Crucible or electro-steel man- 
ufacturers producing over 3,500 tons a 
year are similarly exempted. 

Machinery and raw materials for 
firms benefiting by the act shall be 
exempted from import tariffs for 15 
years. 

Only three plants are at present 
equipped to produce both pig iron and 
steel to the extent of 35,000 tons of 
each annually. These are given addi- 
tional subsidies of Yen 6 per ton. They 
are the Kamaishi Steel Works, the 
Wanishi Steel Works of the Japan 
Steel Manufacturing Co., and the Ken- 
_ Works of the Mitsubishi Mining 

0. 


Management Week Will 
Review Waste Problem 


“Progress in Waste Elimination” will 
be the theme for Management Week, 
which will be held this year during the 
week of October 25. 

Progress is to be shown by a review, 
or an audit of results accomplished, 
savings made, and benefits gained from 
the nation-wire effort, during the past 
five years, to eliminate waste in pro- 
duction and distribution. The sponsor 
organizations are: American Society 
of Mechanical Engineers, American 
Management Association, American In- 
stitute of Accountants, Taylor Society, 
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Society of Industrial Engineers, and 
the Division of Simplified Practice of 
the Department of Commerce. 

The plan of organization is for local 
members of each sponsor association, 
each co-operating organization, and 
each group interested in better manage- 
ment to join forces in forming a Local 
Management Week Committee, elect 
their own chairman, develop their own 
program, and “run their own show.” 
In this way, the national committee be- 
tieves, “Management Week, 1926,” will 
prove a most important and successful 
event. 

The committee has asked Joseph W. 
Roe, of New York University to organ- 
ize the first meeting of local interests. 





Report Ready on Rivet 
Standardization 

The report of the sectional commit- 
tee on the Standardization of Bolt, Nut 
and Rivet Proportions, working under 
the procedure of the American Engi- 
neering Standards Committee, has fin- 
ished its preliminary work and the ten- 
tative standards have been submitted 
for approval. The sectional committee 
was organized in 1922 by the Society of 
Automotive Engineers and the Ameri- 
ean Society of Mechanical Engineers. 

The standard types of small rivets 
(ve in. and under) covered by this re- 
port are designated as flat head, coun- 
tersunk head, round or button head, pan 
head and truss or wagon-box head. All 
other rivets within the limits of diam- 
eters given are to be considered special. 
Copies of this report may be had from 
the committee and criticisms are in- 
vited. C. B. LePage, assistant secre- 
tary of the A.S.M.E., 29 West 39th St., 
New York, is in charge of this work. 


—_—po——. 


The Breguet company (Societe Ano- 
nyme des Ateliersd’Aviation Louis 
Breguet) is said to be the largest pro- 
ducer of airplanes in France. Its fac- 
tory and flying field adjoin those of the 
Service Technique Aeronautique of the 
French government. It employs about 
2.300 workers, many of whom are 
women. 





What the Railroads 
Are Doing 


The American Locomotive Co. has re- 
ceived orders from the Union Pacific Ry. 
for fourteen 248-ton, three-cylinder teed 
motives and from the Northern Pacific for 
twelve 215-ton Mountain type locomotives. 
The Southern Pacific has ordered one snow 
plow from the same builder. . 


The Boston & Maine has placed an order 
with the Clark Car Co. for six air dump 
ears. A contract for two air dump cars 
has been placed with the Case Crane and 
Engineering Co. by the Hocking Valley. 


Inquiries in the market include 100 hop- 
pers, 100 gondolas, 50 stock and 25 flat 
cars from the Tennessee Central and 800 
mine cars from the Pennsylvania Terminal 
Coal Co. It is expected in equipment cir- 
cles that the Central Railroad of New Jer- 
sey wil distribute contracts soon for from 
800 to 1,000 box cars and 200 automobile 
cars. 


Efforts of railroads to increase operating 
efficiency and add to returns by use of more 
——- motive power, larger cars and 
onger trains are shown by comparing pres- 
ent figures of the Pennsylvania Railroad 
System with those as recent as 10 years 
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ago. The Pennsylvania is said to have the 
largest railroad, shops in the world, at 
Altoona, Pa., and its motive power engi- 
neers are constantly experimenting and de- 
veloping new types of locomotives or re- 
finements which will add to the tractive 
power of locomotives. At the same time 
capacity of freight cars has been increased 
and. steel rails made heavier and improved 
to stand the added strain. 


Announcement has been made that con- 
struction has been authorized by the Chi- 
cago & Eastern Illinois R.R, for an addi- 
tional roundhouse at Evansville, the struc- 
ture to cost $500,000. Construction will be 
started soon. The structure will be of 
brick and steel and will be equipped with 
the latest machinery. As soon as it is in 
operation the shops will increase the num- 
ber of employees there. 


The Atlantic Coast Line Ry. has an- 
nounced that Tampa, Fia., had been selected 
as the site for the large locomotive works 
and machine shops the company plans to 
construct. Work on the project will begin 
immediately. An investment of approxi- 
mately $2,500,000 is contemplated, of which 
about $1,000,000 will be for machinery and 
equipment. When the locomotive repair 
works are fully completed an investment of 
about $5,000,000 will have been made by 
the company in this project alone. 


Personals 





R. C. Fe_tes has been appointed district 
manager of the Chicago office of the Hisey- 
Wolf Machine Co., of Cincinnati. 


C. H. CARLISLE has been elected presi- 
dent of the Goodyear Tire and Rubber Co. 
of Canada, Ltd. 


H. J. Grosvenor, vice-president of the 8. 
F. Bowser Co., has been elected to the 
board of directors. 


J. S. HartTwe.u has been appointed con- 
sulting engineer for the Kelly Reamer Co., 
Cleveland, Ohio. 


H. S. Cuay, of the Oliver Chilled Plow 
Works, South Bend, Ind., recently was 
named vice-president of the South Bend 


Purchasing Agents’ Association. 


G. K. Conant, of St. Louis, was elected 
president of the American Iron, Steel & 
Heavy Hardware Association at its con- 
vention held last week at Atlantic City. 


C. W. Goopricn resigned from the U. 8S. 
Corps of Engineers to become chief engi- 
neer for R. A. Jones & Co, Cincinnati, Ohio. 


Louis L. GREENWALD, formerly with the 
De Laval Separator Co., has been ap- 
pointed sales engineer for the Chicago 
Pump Co., Chicago, IL 


F. F. Harter has been appointed branch 
manager of the Philadelphia office of the 
Crucible Steel Co. of America, with head- 
quarters at 1224 Callowhill St. 


CarRL L. HoLsrock, district manager in 
Milwaukee for the S. F. Bowser Co., has 
been appointed industrial sales promotion 
manager of the company. 


Epwarp T. ELBourNgE, London, consultant 
on factory organization and cost systems, 
will arrive in New York on June 17, to 
pay a visit which will extend over six 
months, to investigate industrial manage- 
ment methods. 


L. G. How.ertt, factory manager and en- 
gineer for the Club Aluminum Co., of Chi- 
cago, is now in charge of the company’s 
factory in Baltimore. Paul Richter, form- 
erly with the Industrial Works at Bay City, 

ich., has succeeded Mr. Howlett in Chi- 
cago. 


L. W. Roure has been appointed sales 
manager for the Taylor Electric Truck Co., 
of Troy, Y., manufacturer of electric 
railway car trucks, springs and similar 
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equipment. Mr. Rolfe was formerly asso- 
ciated with the Simmonds Machine Co., of 
Albany. 


R. F. SHaw, sales representative in 
Grand Rapids for the Kearney & Trecker 
Corporation, of Milwaukee, has been trans- 
ferred t othe Chicago office. Mr. Shaw will 
continue to have charge of the western 
Michigan territory, and in addition a por- 
Som S the Chicago and northern Illinois 

strict. 


Obituaries 





70 years old, for 


Tuomas D. PICKARD, 
the Brass Foundry 


years an executive in 


and Machine Co., Fort Wayne, Ind., died 
recently in Chicago. 
CHARLES MATTHEWS, president of the 


Matthews Gas Machine Co., died in Chi- 
cago on May 19. He was a native of Ger- 
many, and came to the United States in the 
late fifties. He was 86 years old. 


Horace G. HoapDiey, president and treas- 
urer of the Waterbury Tool Co., of Water- 
bury, Conn., died at his home in Belmont, 
Conn., on May 23. He was a member of 
the American Academy of Political and 
Social Science and of the American Man- 
agement Association. 


Paut B. Huston, advertising manager 
of the Cleveland Automatic Machine Co., of 
Cleveland, died suddenly on May 24. Mr. 
Huston was stricken while driving in his 
car to the office and died before medical 
aid could be obtained. He had been asso- 
ciated with the Cleveland company for the 
past twenty-five years, as chief cost ac- 
countant and later as advertising manager. 


Business Items 
, 


The C. H. Wood Co., of Syracuse, N. Y., 
is celebrating its twenty-fifth anniversary 
in business. 








Steel Spring Co. has been 
incorporated in Delaware to manufacture 
railway springs, tires and similar equip- 
ment. A. S. Henry, of 30 Church St., New 
York, is president. 


The Railway 


The Manhattan Brass Co., of New York, 
has retired from business. The plant and 
equipment will be sold at auction on June 
10 and 11 through the Industrial Plants 
Corporation, of 25 Church St., New York. 


The Carr Fastener Co., of Cambridge, 
Mass., has disposed of its interests in the 
automotive field, and will concentrate on 
the development of the “Dot” lubricator 


for industrial uses. 


Brass Co., Bridgeport, 
Conn,, has enlarged the pecystery of ‘ 
Allen Faust, 915 City Center Building, 
Philadelphia, Pa., who has been salesman 
for the company in Pennsylvania and New 
Jersey, to include Maryland, West Virginia 
and Washington, D. C. 


The Bridgeport 


The Ferguson Allen Co., of Buffalo, N. Y., 
engineers and boiler makers, has purchased 
the plant of the Batavia Car Works, Bata- 
via, N. Y., which it has been occupying 
under lease for the last two years. Some 
improvements will be made. Ferguson- 
Allen specialize in locomotive repairing. 


Manning, Maxwell & Moore, Inc., of New 
York, announce the removal of their gen- 
eral accounting = clerical forces to 
Bridgeport, Conn. ne railway and mill 
supply departments have moved their cleri- 
cal and service forces to the warehouse in 
Jersey City. The executive and sales offices 
will be maintained as heretofore at the 
general offices of the company which will 
be continued in the Pershing Square Bldg., 
100 East Forty-second St., New York. This 
change has been made to unify those de- 
partments having to do with the company’s 
manufacturing plants. 
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Forthcoming Meetings | 








Society of Automotive Engineers. Sum- 
mer meeting, French Lick Springs, Indiana, 
June 1 to 4. John Warner, manager of 
meetings, S. A, E., 29 West 39th St., New 
York City. 


Iron and Steel Exposition. Annual ex 
hibit of fuel, electricity, machinery and 
safety under the auspices of the American 
Society for Steel Treating, Hotel Sherman, 
Chicago, June 7, 8, 9 and 10. Secretary, 
Mr. Kelly, Empire Bidg., Pittsburgh, Pa. 


Association of Purchasing 
Agents. Eleventh annual convention and 
exposition, Ambassador Hotel and Audi- 
torium, Los Angeles, Calif., June 9 to 12 
W. L. Chandler, secretary, Woolworth 
Bidg., New York. 


National 


American Railway Association. Annual 
meeting of the Mechanical Division (Mas 
ter Car Builders and Master Mechanics), 
Atlantic City, N. J., June 9 to 16. V. R. 
Hawthorne, secretary, 431 So. Dearborn St., 
Chicago. 


Railway Supply Manufacturers’ Associa- 
tion. Annual convention and exhibit in 
conjunction with Division V, Mechanical, of 
the American Railway Association, Young's 
Million Dollar Pier, Atlantic City, June 9 
to 16. J. D. Conway, secretary, 1841 
Oliver Bldg., Pittsburgh. 


National Association of Cost Accountants. 


Seventh annual international cost con- 
ference, Ambassador Hotel, Atlantic City, 
N. J., June 14, 15, 16 and 17 8s. C. Me- 
Leod, secretary, 130 West 42nd St., New 
York. 

Society of Industrial Engineers. Thir. 
teenth national convention, Bellevue-Strat 
ford Hotel, Philadelphia, June 16, 17 and 
18. Executive secretary, George C. Dent, 


608 S. Dearborn St., Chicago. 


for Testing Materials. 


American Society 
Atlantic City, N. J., 


Haddon Hall Hotel, 


June 21 to 25. C. L. Warwick, secretary, 
1315 Spruce St., Philadelphia 

American Society of Mechanical En- 
gineers. Spring meeting, Palace Hotel, San 
Francisco, Calif., June 28 to July 1. Chair- 
man of convention, Warren H. McBride, 
the California and Hawaiian Sugar Refin- 


ing Co., 215 Market St., San Francisco. 

American Rallway Tool Foremen’s As- 
sociation Annual convention, Hotel Sher- 
man, Chicago, Sept. 1, 2 and 3. G. G, Ma 
cina, secretary, 11402 Calumet Ave., 
Chicago. 


American Railway Tool Foremen’s Sup- 
ply Association. Annual exhibit in con- 
nection with the annual convention of the 
American Railway Tool Foremen'’s Asso- 
ciation, Chicago, Sept. 1, 2 and 3. 


Sixth annual ex- 
Mason 


Machine Tool Exhibit. 


hibition of machine tools at the 
Laboratory, Yale University, under the 
auspices of the New Haven Section 


A.S.M.E., the mechanical engineering de 
partment of the Sheffield Scientific School, 
and the New Haven Chamber of Com 
merce, Sept. 7 to 10. Administrative office, 
New Haven Machine Tool Exhibit, 400 
Temple St., New Haven, Conn 


Treating. 
tool ex 
Sept. 20 

4600 


American Society for Steel 
Eighth national steel and machine 
position, Municipal Pier, Chicago, 
to 24. W. H. Eisenman, secretary, 
Prospect Ave., Cleveland, Ohio. 


Society of Automotive Engineers. Annual 
production meeting, Hotel Sherman, Chi- 
cago, Sept. 21, 22 and 23 John Warner, 
manager of meetings department, 29 West 
39th St., New York. 


Foundrymen's Association. 
Second international foundrymen’s con- 
gress, Detroit, Sept. 27 to Oct. 1, under 
Association. R. E. Kennedy, secretary, 909 
the auspices of the American Foundrymen's 
W. California St., Urbana, Ill 


American 


National Association of Manufacturers. 
Thirty-second annual meeting, Waldorf- 
Astoria Hotel, New York, Oct. 5, 6 and 7. 
George S. Boudinot, secretary, 50 Church 
St., New York. 
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Rise and Fall of the Market 


HERE is fairly active demand in the current market 
for steel pipe, bars, wire products other than nails, 
plates, bolts, nuts, and rivets. Other items on the steel 
list are moving slowly. Iron prices appear to be settling at 
present levels with buying inactive. Steel shapes and 
plates range from $1.80 to $1.90 per 100 lb. at mills, while 
bars sell at a minimum of $1.90 per 100 lb., Pittsburgh. 
The $2 figure recently quoted on bars is disappearing from 
the market. Copper prices hold at May 21 levels; other 
non-ferrous metals are slightly under. Scrap copper (light) 
and lead declined during the week at Chicago; old zine and 
light brass, in New York. The recent steady downward 
course in antimony prices may have reached its lowest 
point for the season, since June proved to be the turning 
point in this metal, each year since 1922. 
(All prices as of May 28) 








IRON AND STEEL 





PIG IRON 
CINCINNATI 


_p er gross ton, f.0.b.: 





No. 2 Southern pan edeaen wales dbs 608u00 0086 var ewen $24.05 

Northern Basic. . 24, 27 

SE RE ELE AR LNAI Rs 24. 27 
NEW YOR K—Tidewater Deliv ery 

Southern No. 2 (silicon 2. 25@2. 75).........e00e. ee 
BIRMINGHAM 

NN cas iad dual Nia a¢ in ale eerie SAO 22.00 
PHILADELPHIA 

Eastern Pa., No. 2x (silicon 2. gonna Aicws 23.26 

Virginia No. 2. 28.67 

Ca, oe is CGE i « cuts is waa laine eines 22.26 
CHICAGO 

ON SEP ee Pee re 22. 50 

No. 2 Foundry, Southern (silicon 2. 25@2. 75)........... 26.05 
PITTSBURGH, including freight charge ($1.76) from Valley 

No. 2 amends hinge thnhneenes Abatnsensehnek en 21. 27 

Basic . : . 21. 27 

ES OIA SIP SR BES ne 
“IRON MACHINERY CASTINGS—Cost in cents per Ib. of 


100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 Ib.: 


Ns Reais oe Lisp oid a Ma MAK WAL ADEE Wiel 5.00@5.25 
og ES SE ee ee 5.00@5.25 
i le Stl ER RGAE ag I ET gh a et ate 5.00@5.50 
NES SEE Se a Se ae 5.25@5. 50 
a ees eo ae ii aes awe 5. 25@5. 75 





SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the mill base in large lots. 


Pittsburgh 


Blue Annealed Mill Base New York Cleveland Chicago 


SS ae 2.40@2.50 3.89 3.25 3.50 
a SR ee Fe 3.94 3.30 3.55 
ON ae ae 2.50@2 60 3.99 3.35 3.60 
RS cen ee 2.60@2.70 4.09 3.45 3.70 
Black 
Nos. 18 to 20.... 3.05@3.15 4 30 3.90 3.90 
Nos. 22 to 24... 3 10@3.20 4.35 3.95 3 95 
Nos. 26 and 27.... 3.15@3.25 4 40 4.00 4.00 
A 3.25@3.35 4.50 4.10 4.10 
Galvanized 
No. 10.. eee 3.50@3.0€0 4 65 4.25 4.25 
Nos. 12 to ‘14 ... 3.60@3.70 4 75 4.35 4 35 
RRC gine 3.75@3.85 4.90 4.50 4 50 
Nos. 18 to 20.... 3.90@4.00 5 05 4.65 4 65 
Nos. 22 to 24... 4.05@4.15 5.20 4.85 4.80 
Nos. 26 and 27.... 4.20@4.30 5.35 5.10 495 
We aeesetcacise 4 50@4.60 5.65 5.25 5.25 





| seamless mechanical tubing, cold drawn, round, 


WELDED STEEL PIPE—Warehouse discounts are as follows 


New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv, 
1 to 3 in. steel butt welded. 53% 39% 554% 434% 58% 45% 
2} to 6 in. steel lap welded. 48% 35% 533% 403% 55% 42% 


Malleable fittings: Classes B and C, banded, from New York 


stock sell at list plus 4% less 5%. Cast iron, standard sizes, 
36-5% 70 off. 
List Price -— Diameterin Inches—~ Thickness 
Size, Inches per Foot External Interna} Inches 
l $0.17 1.315 1.049 . 133 
1} .23 1. 66 1.38 .14 
1} .273 1.9 1.61 . 145 
2 me 2.375 2.067 . 154 
23 . 583 2.875 2.469 . 203 
3 . 764 3.068 .216 
33 92 4.0 3.548 226 
4 1.09 4.5 4.026 . 237 
4} 1.27 5.0 4.506 1247 
5 1.48 5.563 5.047 . 258 
6 1.92 6.625 6.065 . 28 





SEAMLESS STEEL TUBING—Following net prices are for 
.10 to .30 carbon, 


| at warehouse in lots of less than 100 ft.: 


> 





— Thickness -~ 








B.W.G. Outside Diameter in Inches————~ 
and } i } l tb 6} 

Decimal Fractions Price per Foot as 
.035” 20 $0.15 $0.16 $0.17 $0. . $0.19 $0.21 $0.23 
.049” 18 WT 1a 6 + 21 > ooo 
.065” 16 19 .20 .21 2 23 25 27 
.083” 14 7 J. a ae ae ee. ee 
.095” 13 oan 23 .25 a oe fe 
. 109” 12 : 2 ee ee nee (Oe Oe 
120” or 
125” 11 an. oa a i .33 
.134” 10 cc ee ae Sh Oe OP 34 





MISCELLANEOUS—Warehouse prices in cents per pound in 
100-lb. lots: ” 
New York Cleveland Chicago 


Spring steel (light) (base)*. . 7.00 6.00@7.50 4. 65¢ 
Spring stecl (heavier) .. 4.00 4.00 
Coppered Bessemer rods (base)... 6. 05 6.00 6.20 
ed dita es <i be ois 4. 49 3.65 4.15 
Cold rolled strip steel. . 6. 25 6.35 6. 25 
Floor plates, ... .. 5.25 5. 30 5. 00 
Cold drawn shafting c or screw. 4. 00 3. 90 3. 60 
Cold drawn flats, squares....... 4. 50 4. 40 4,10 
Structural shapes (base) . 3. 34 3. 10 3. 10 
Soft steel bars (base). 3. 24 3. 00 3. 00 
Soft steel bar ea (base)... a ae 3. 00 3. 00 
Soft steel bands (base). . 3. 99 3. 20 3.65 
Tank plates ieee 3. 34 3.20 3. 10 
Bar iron (3.00 at mill).......... 3. 24 3. 21 3. 00 
Drill rod (from list)............. 60@65% 55% 50% 


Electric welding wire, New York, #5, 8.25c.; 4, 7.85c.; oy to 4, 














7.35c. perlb. “Flat, %@}-in. thick. tF.o. b. cars. 
METALS 
Current Prices in Cents Per Pound 
Copper, electrolytic (up to carlots), New York... . 15 123 
ee) Ee rr a 62.75 


Lead (up to carlots) E. St. Louis... 7.50 |; New York... 8.35 
Zinc (up to carlots) E. St. Louis.... 6.85 NewYork... 7.75 
New York Cleveland Chicago 
Antimony (Chinese), ton spot. 11.75 16.50 12.50 
Copper sheets, base.......... 22.50 22.56 nas =: 
Copper wire, base........... 19.25 16 50 
Copper bars,base.........., 22.12} 22. zee 21. 71@22 12} 
Copper tubing,base......... 24.25 24.2 
Brass sheets, base........... 18. 874 18 374 is: 73 
Brass tubing, base.......... 23. 50 23. 50 23.50 
Brass rods, base.... 16 62} 16. 62 16.62} 
Brass wire, base............ 19.374 19, 37 19.373 
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Shop Materials and Supplies 
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METALS—Continued 





Be Oe MND Se oc écee ves 
Zinc sheets (casks)..... 
Solder (4 and 4), (case lots). . 


New York Cleveland Chicago 
Aluminium ingots, 98 to 99%, 
. a@ 27. 00 27.02 
12.00 12. 60@12.95 12.27 
38.50 42 00 384@424 


Babbitt metal, delivered, New York, cents per !b.: 





Genuine, highest grade. .... ; 76.00 

Commercial genuine, intermediate grade............ 55 00 

Anti-friction metal, general service..................... 31.50 

No. 4 babbitt (f.o. b. eo cy OE nl Re 13.624 
Nickel, f.o.b. refinery, cents per Ib.: 

Ingots. .... 31.00 Electrolytic.. 38.00 Shot........ 32.00 
SPECIAL NICKEL AND ALLOYS—Price in cents per lb., 

f.o.b, Huntington, W. Va.: 

Hot rolled nickel sheet (base)........ . 52.00 

ee en ES PE cc ccowececedpecen base 60.00 

Hot rolled rods, Grade “A” (base). . “4 00 

8.00 


Cold drawn rods, Grade “A” (base). 
Manganese nickel hot rolled rods “E’ "—low | manganese (base) 54. 00 
Manganese nickel bot rolled rods ““D’’—high manganese (base)57. 00 


Base price of Monel metal in cents per Ib., f.o.b. Huntington 


. Va.: 
Se 4A. Hot rolled rods (base)............ 40.00 
Blocks...... 32.00 Cold drawn rods (base)......... .. 48.00 | 
Ingots........ 38.00 Hot rolled sheets (base).......... 42.00 


Cold rolled sheets (base) . 





OLD METALS—Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 


Crucible heavy copper... .. 11.75@12.25 11.25 10.75@11.2 
Copper, heavy, and wire... ‘ 00@11.50 11.50 10.25@10.7 
Copper, light, a and bottoms. 9.50@ 9.75 9.75 9.25@ 9.7 
Heavy lead.. : 5.75@ 7 00 «6.50 6.00@ 6.5 
Tea lead.. 4.50@ 4.75 5.00 5.00@ 5.5 
Brass, heavy, yellow. 7.00@ 7.25 7.25 7.00@ 7.5 
Brass, heavy, red. . .... 9.25@ 9.75 9.50 8.25@ 8.7 
Brass, light .. : 5.75@ 6.00 6.00 6.25@ 6.7 
No. I yellow rod turnings. 8.25@ 8.5 8.00 7.50@ 8.00 
Zinc.. hia .25@ 4.75 4.00  4.00@ 4.50 





TIN PLATES— American Charcoal—Bright—P er box 


* AAA” Grade: 

IC, 14x20. 
“A” Grade: 

a, 14x20.. 


New Cleve- 
York land Chicaga 


$12.10 $11.45 $11.50 


9.70 9. 40 9 50 


Coke Plates— Primes—Per box 


100-Ib., 14x20.. 


6.45 6. 10 7.00 


Terne Plates—Small lots, rs stb. Coatinge—Per box 


IC, 14x20.. 


7.75@8.00 6.95 7.50 








_MISCELLAN EOUS 








New York Cleveland Chicago 
Cotton waste, white, per lb. $0. 13@0. 173 $0.18 $0.15@0. 20 


Cotton waste, colored, perlb. 

Wiping cloths,washed spat 
perlb...... 

Sal soda, per 100 Ib. keg. 

Roll sulphur, per. 1001b. . 

Linseed oil, per gal., 5 bbl. 
lots. . 

Lard cutting oil, 25% % lard, 
per gal... 

Machine lubricant, ‘medi- 
um-bodied (55 gal. metal 
bbl.), per gal. . 

Belting—Present discounts 
from list in fair quantities 


(4 doz. rolls). 


Leather—List Piri 24c. per lin. ft. 


per incho 
Medium grade... 


Heavy grade...... - 30-10%, 
Rubber transmission, 6-in., 6 ply, $1.83 per lin. ft. 
50% 


First grade... : 
Second grade. a 


*In 175 Ib. kegs. Per 150 Ib. lot. 


width for single ply. 
40-5 


50-10% 


10@ .14 17 12@.17 
18 36.00 per M le 
2.05 2.25 2.75° 
3. 60t 3.35 4. 25t 
84 .98 87 
55 .50 48 
35 .35 29 


40-57 40-5° 
30-10%, 30-10°; 


30-10% 50% 
60-5¢ 50-10% 
tIn 425 Ib. barrels 


In OooouwM"ll 


Comparative Warehouse Prices 


Four One 
Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars...... per lb. $0.0324 $0.0324 $0.0324 
Cold drawn a per lb... 04 04 0415 
Brass rods per Ib . 16624 16624 .15873 
Solder (4 and i). per Ib. 325 40124 .395 
Cotton waste. -». perlb.... .13@.17} .13@.17}3 15@22 
Washers, c ast iron 

(4 in.).. we per 100lb. 7.00 7.00 7.00 
Emery, disks, cloth, 

No. 1, 6 in. dia. per 100 3 55 3.55 3.38 
Lard cutting oil... per gal.... 55 55 55 
Machine oil per gal.... 35 35 35 
Belting, leather, 

medium off list. 40-5%  40-5% 30-10% 
Machine bolts up to 

1x30 in. 5 ok off list 40% 40% 40% 








MISCELLANEOUS—Continued 





New York Cleveland Chicago 
Abrasive materials—In sheets 
9xllin., No. 1 grade, 
per ream of 480 sheets: 


Flint paper. . $5.56 $5. 84 $5.65 
Emery paper. . : 10, 71 11. 00 10. 71 
Emery cloth. . 29.48 31.12 29. 48 


Emery disks, 6 in. dia. 
No. 1 grade, per 100: 


,.. ae 1. 49 1.45 1, 49 
Cloth. 3. 55 3. 55 3.20 
Fire clay, per 100 Ib. bag... . 60 75 


Coke, prompt furnace, Connelisville . per net ton 2.85@ 3.00 
Coke, prompt foundry, Connellsville... per net ton 4.00@ 4.50 


White lead, dry orinoil........ l00lb. kegs New York, 15.25 
OO tS ee 100 lb. kegs New York, 15.25 
Red lead, in oil... .. ....eee OOD. kegs New York, 16 75 











SHOP SUPPLIES 


$< - 





Machine bolts, ix1}-in., per 100, $1. 70. Discount at New York 
warehouses on all sizes up to 1x30-in., 40%; 1} and 1}x3-in. up 
to 12-in., 15%; with cold punched hex. nuts up to l-in. dia. (plus 
std. extra of 10%) 30%; with hot pressed hex. nuts up to 1x30- 
in. (plus std. extra of 10%) 35% 


Carriage bolts, tx1}-i in., per 100, $1.00. Discount on all sizes up 
to 1x30-in., 30%. 


Coach and lag screws, 1}xyyin., $2.25 per 100, less 40%. 
Tap bolts, 14x}-in., $1.00 per 100. List plus 35% at New York 


warehouses. 
Bolt ends, 1x12-in., 10c. per Ib., less 40%. 


Nuts, semi-finished, 4x}-in., 2c. each. Discount 70% for y-in 
and smaller and 65% for }-in. and larger. 
Case hardened 4x}-in., 6c. each, less 50% 


R vets, button heads, j-in., = l-in. diam.x2yy-in. to 4}4-in. 
$5.00* per 100 lb. at New ’ork warehouses; cone heads, same 
sizes, $5.20* per 100 1b. Rivets, ygxl-in. and longer, 19c. per Ib., 
less 50%, Same discount for tinned. EXTRA per 100 Ib. for 
1} to 2-in. long, all dia meters, 25c.; §-in. dia., 35c.; ein. dia., 75c.; 
l-in. long and shorter, 75c.; longer than 5-in., 50c.; less than 200 
lb., 50c.; countersunk heads, 45c 


Washers, cast iron, }-in., $7.00* per 100 Ib. at New York ware- 
houses; §-in., $6.00* per 100 Ib 


*For immediate delivery from warehouse. 
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Calif., Santa Rosa—Cover-Lewis Motor mated cost $19,615, $19,225, $18,990, and 

Co., First and Main Sts., awarded contract $19,336 respectively. Noted May 27. 
Machine Tools and for’ the ‘construction of’ 1 story gare" Mo., Kansas City-—Woods Bros. Construc- 
Equi tW ed ae . . Hartt rd—F "Ww. Arn ld & W. H. struction of a 1 and 2 story, 90 x 125 ft 
Jonn., Hartford—F. . Arno 7. H. struction of a and 2 story, x 1 : 
qu pmen ant Van Sant, 776 Framington Ave., West Hart- factory on Woodsweather Ave. Estimated 
ford, plans the construction of a 6 story cost $40,000. Private plans. Field Hard- 

ware Mfg. Co., 111 East 31st St., lessee. 


Ill., Lansing—Ford Motor Co., Highland 
Park, Mich.—equipment for shop for pro- 


posed 1 story, 124x125 ft. airplane hangar 
here. 

Ind., Indianapolis—Bd. of School Com- 
missioners, W. M. Frazer, Bus. Dir., will 
receive bids until June 5 for 6 engine 
lathes, 1 milling machine, forges, etc., for 
Washington High School, also 1 engine 


lathe for Thomas Jeffersno High School. 

Mass., Cambridge (Boston P. 0O.)—F. W. 
Dixon, 1+3 Dock St.—quick change gear 
lathe, 16 in., 10 ft. bed, compound rest. 

Mass., Dorchester (Boston P, O.)—H. B. 
Barrow, 36 Abbot St.—tools and equipment 
for proposed 2 story repair and service 
garage. Estimated cost $100,000. 

Mass., Medford (Boston P. 0.)—G. Ulett, 
23 Wedgemere Rd.—screw cutting engine 
lathe, medium size. 

Mass., South Boston (Boston P. O.)— 
Garstein Bros. & Cooper, 1-3 West Third 
St. (boilers)—machinery and equipment for 
proposed 2 story, 60x100 ft. factory. 

N. J., Jersey City—General Purchasing 
Agent, Hudson County, will receive bids 
until June 14 for machinery, tools, etc. for 
county police garage. 

N. J., Jersey City—A. Spindler, 243 Mer- 
cer St.—moniter lathe, 18 in. swing. 


N. J., Newark—Kreuter & Co., Inc., 585 
18th Ave.—four 15 in. engine lathes. 

yr. ¥., Brooklyn — Mutual Electric & 
Hérdware Mfg. Co., 28 Veranda Pl.—1 in. 


Ajax upsetting machine, power press, Uni- 
large planer and 


versal milling machine, 
shaper. 

0., Lima—Ohio Iron & Supply Co., 909 
St. Johns Ave.—one 2 to 10 in. and one 
1 to 4 in. pipe machines. 

0., Marietta—P. I. Spence, 315 Gilman 


Ave.—crank shaft grinder for machine shop, 


Pa., Bristol—Pacific Stee! Boiler Corp. — 
84 in. light duty boring mill, 


Wis., Janesville — Fisher Body Corp., 
Durant Blidg., Detroit, Mich.—body build- 
machinery for proposed 1 story, 150 x 


646 


ft. factory, here. Estimated cost 
$200,000, 
Que., Jonquiere— L. Parent — grinder, 


press, etc. for machine shop. 





Opportunities for 
Future Business 











Calif., Emeryville—Kirsch Mfg. Co., 4514 
Hollis St., Oakland, manufacturers of flat 
metal curtain rods, plans the construction 
of factory at 45th and Holden Sts., here. 


Calif., Oakland — Black & Decker Mfg. 
Co., 75 Fremont St., San Francisco, manu- 
facturers of electric shop tools and equip- 
ment, awarded contract for the construction 
of a 1 story factory on East 10th St. 
$36,577. Noted May 27. 


Calif., San Francisco—American Radiator 
-Co., 2nd and Townsend Sts., awarded con- 
tract for the construction of a 2 story 
factory and office at Fourth and Townsend 
Sts. $70,000. 


Calif., San Francisco—Cosmopolitan Ma- 
chine Works, 57 Tehama St., awarded con- 
tract for the construction of a 1 story, 
55x88 ft. machine shop at Hampton and 


Folsom Sts. 


garage at Hicks and South Ann Sts., here. 
Estimated cost $600,000 to $700,000. 


Ind., Kokomo—Kokomo Steel & Wire Co., 
J. E. Frederick, Gen. Megr., plans to rebuild 
part of plant including nail mill, shops, etc., 
recently destroyed by fire. Loss is esti- 
mated at $250,000. 

La., New Orleans—American Steet Metal 
Works, Inc., G. Koehler, Secy. and Treas., 
3500 South Carrolton St., will soon receive 
bids for the construction of a 1 story plant 
at Alexandria and Conti Sts. Favrot & 
Livaudais, Hibernia Bank Bldg., Archts. 
Noted May 13. 

Md., Baltimore—Wilson Nash Motors Co., 
T. W. Wilson, Jr., Pres., 1109 Cathedral 
St., awarded contract for the construction 
ef a 1 story, 90x195 ft. service and sales 
building at 29th St. and Remington Ave. 
Estimated cost $65,000. Noted Apr. 22, 


Md., Baltimore—Zell Motor Car Co., Mt. 
Royal Ave., is having plans prepared for 
the construction of a 2 story, 140x230 ft. 
service station and showroom at 29th St. 
and Remington Ave. Estimated cost $100,- 


000. T. W. Pietsch, American Bldg., Archt. 
Mass., Boston—F. B. Curry, 72 East 
Dedham St., will build a 3 story, 40x65 


ft. addition to shop. Estimated cost $50,000. 


Private plans. 


Mass., Boston — Noyes-Buick Co., 857 
Commonwealth Ave., is having preliminary 
plans prepared for the construction of a 
2 story garage and service station on North 
Beacon St. Estimated cost $175,000. F. A. 
McSheffrey, 857 Commonwealth Ave., Archt. 


Mass., Jamaica Plain (Boston P. 0.)— 
Buff & Buff Mfg. Co., Green St., manu- 
facturers of surveying instruments, is 
having plans prepared for the construction 
of a 1 and 2 story addition to factory. 
Estimated cost $40,000. R. B. Wills, 8 
Beacon St., Boston, Archt. 


Mass., Jamaica Plain (Boston P. O.)— 
M. Doyle Co., 44 Perkins St., awarded 
contract for the construction of a 1 story, 
65x75 ft. repair and service garage on 
Centre St. Estimated cost $40,000. A. F. 
Brodin, 10 Hadwain St., Rosindale, Archt. 


Mass., Melrose (Boston P. O.)—Eastern 
Mass. Street Railway Co., 5 Fernwood. St., 
Revere, awarded contract for the construc- 
tion of a 1 story, 100x225 ft. car house and 
repair shop here. Estimated cost $50,000. 


Mass., Somerville (Boston P. O.)—C. E. 
Hall & Sons Co., 60 Cross St., awarded 
contract for the construction of a 1 story, 
90x135 ft. repair and service garage. [Esti- 
mated cost $50,000. 


Mass., Springfield—Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., will 
build 3 additional buildings to manufactur- 
ing plant at East Springfield, Mass. Esti- 
mated cost $1,000,000. B. H. Prack, Mar- 
tin Bldg., Pittsburgh, Pa., Archt. and Engr. 


Mass., Worcester—O. Neiber, 157 Lovell 
St., is having plans prepared for the con- 
struction of a 1 story repair and service 
arage. Estimated cost $40,000. H. 
Bead am, 120 Front St., Archt. 


Mich., Detroit—A. Kahn, 1000 Marquette 
Bldg., Archt., is receiving bids for the con- 
struction of a 4 story shop and office 
building on Trumbull Ave, for Westing- 
house Electric & Mfg, Co., 4584 Maybury 
Grand. Estimated cost $400,000. 


Minn., St. Paul—Dept. of Administration 
and Finance, Capitol, St. Paul, awarded 
contract for the construction of maintenance 
shops at Detroit, Brainerd and Bemidji and 
Rochester for State Highway Dept. Esti- 


‘ 


Mo., St. Louis—Oliver Cadillac Co., 3222 
Locust St., is having preliminary plans 
prepared for the construction of a 2 story 
sales and service station on Lindell St. 
Estimated cost $250,000. Mauran, Russell 
& Crowell, Chemical Bidg., Archts. 


Mo., St. Louis—Seven-Wal Garage Co., 
c/o W. King, Pres., 500 Walnut St., 
awarded contract for the construction of a 
6 story, 160x215 ft. garage at Seventh 
and Walnut Sts. Estimated cost $275,000, 


Neb., Omaha—Metropolitan Utilities Dist., 
received low bids for the construction of a 
3 story, 139 x 172 ft. garage and service 
Station at 20th and Center Sts. Estimated 
cost $275,000. John ‘Latenser & Sons, 
Peters Trust Bldg., Archt. Noted May 20. 


N. J., Camden—American Brown Boveri 
Electric Co., Broadway and Fairview St., 
plans the construction of a 1 story, 60 x 180 
ft. addition to plant. Private plans. 


N. J., Flemington — Universal Joint Co., 
Plainfield, awarded contract for the con- 
struction of a 1 story, 60 x 100 ft. plant, 
here. $60,000. Noted Dec. 31, 1925. 


N. J., Newark —R. J. Wing Mfg. Co., 
Victoria St., manufacturers of fans, blowers, 
eta, is having plans prepared for the con- 
struction of a 1 story addition to plant on 
Frelinghuysen Ave. Estimated cost $45,000. 
Fletcher-Thompson, 350 Madison Ave., New 
York, N. Y., Archt. and Engr, 


0., Cleveland—Barnes Motor Co., (Dodge 
Bros. Agency) W. P. Barnes, 1938 East 
21st St., plans the construction of a 1 and 
2 story auto sales and service building at 
2830 Prospect Ave. Estimated cost $150,000. 
C. S. Schneider, 1836 Euclid Ave., Archt. 
Noted May 6. 


0., Cleveland—Northern Blower Co., L. 
Eiben, 6409 Barberton Ave., had plans pre- 
pared for the construction of a 1 story, 
45x115 ft. addition to factory. Estimated 
cost $40,000. C. H. White, 1238 East 80th 
St., Archt. 


Pa., Fox Chase (Philadelphia P. 0.)— 
John J. Nesbitt, Inc., c/o Ballinger Co., 
12th and Chestnut Sts., Philadelphia, manu- 
facturers of ventilators, awarded Contract 
for the construction of a 1 and 2 story, 
182 x 193 ft. plant at Rahn St. and State 
Rd., here. Noted May 20. 


Pa., New Castle—National Radiator Co., 
Johnstown, awarded contract for the con- 
struction of a 1 story addition to plant 
here. Estimated cost $100,000. 


Pa., Philadelphia—Edward G. Budd Mfg. 
Co., manufacturers steel auto bodies, 
awarded contract for the construction of 
a 1 story, 72 x 143 ft. press shop at 25th 
St. and Hunting Park Ave. 


Pa., Sharon — Westinghouse Electric & 
Mfg. Co., Walnut and 30th Sts., Philadel- 
phia, is having plans prepared for the con- 
struction of a 5 story, 70 x 220 ft. addition 
to plant here. Estimated cost $275,000. 
Noted May 20. ; 


R. I., Providence—New York, New Haven 
& Hartford R.R. Co., plans the construction 
of a 1 story repair shop and service garage. 
Estimated cost $40,000. E. Gagel, New 
Haven, Conn., Ch. Engr. 


Wis., Jefferson—Jung & Reul, awarded 
contract for the construction of a 1 story, 
50x100 ft. repair shop and service station. 
Estimated cost $40,000. 


Wis., Platteville—F. Russell, will build a 
1 story, 42x110 ft. machine shop and 26x30 
ft. garage. Estimated cost $30,000. H. 
Kleinhammer, Archt. Noted Apr. 8. 











